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THE Army Ordnance Association is a national organization of American citizens pledged to industrial pre 
paredness for war as our nation’s strongest guarantee of peace. 

HLE Association endeavors to keep alive an interest in and knowledge of the design, production and main- 
tenance of munitions. Other than a few manufacturing arsenals—six in all—there is no peace-time in- 

dustry for the production of ordnance. Should war unhappily come again, industrial America will be called 

upon to produce munitions in great quantity and of intricate and unusual design. In an emergency time will 

not permit careful study or long preparation for the production of munitions. The problem is one of vital 

concern, 


yang Army Ordnance Association believes that the solution of this problem, based on experience, lies in 
an active organization at all times cooperating with the Government. The principal objective of the As- 


sociation is an active membership of American citizens,on whom the duty of design and production of muni 


tions will fall in war, who will have an accurate and authentic knowledge of the complex requirements of 
ordnance. “Peace Insurance” in this form is the foremost aim of the Army Ordnance Association. 


has no commercial interests, no political alliances, and no religious 


Hi Association is purely patriotic; it 
Its officers and 


affiliations. It is not operated for profit: its income is expended in furthering its aims. 
directors serve without remuneration. 
solely for the purpose of disseminating in 


RMY ORDNANCE, the journal of the Association, is published 
at all times Know 


formation on the progress of our munitions developments so that American industry mis 
its responsibilities to the common defense. 


The objectives of the Association as set forth in its Constitution are: 


To provide, when required, the services of com 


To assist in effecting industrial preparedness for | 
| petent committees to investigate and report upon spe- 


war as being one of the nation’s strongest guarantees 
of peace; 

To keep available the highly specialized knowledge To assist in developing and maintaining an efficient 
necessary for arming the manhood of the nation by | ; ‘ “ie Seige POM in 
stimulating interest in the design and production of areas een eprrer eecmone a and entisted, — & 
ordnance material: units required for Ordnance Field Service in the event 

: — of an emergency; 


cial ordnance subjects; 


“To promote mutual understanding and to effect co- < 
operation with American Scientists, Inventors, ©n- ro commemorate the services rendered by the In- 
gineers and Manufacturers in civil life and the Reg- | dustry of the Nation and by the Officers and Civilian 


ular and Reserve Officers of the Army Ordnance De- | Employees of the Ordnance Department in the wars 
partment ; } in which the United States has been engaged. 


ARMY ORDNANCE ASSOCIATION 
806 Mills Building, Washington, D. C. 
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\T WATERVLIET ARSENAL. 


up from Albany (September 18, 1824) on an elegant 


ENERAL LAFAYETTE came ‘ 
(5 packet boat, ucecompanied by another packet boat which was filled with both military and 


citizens from Albany and various parts of the State. Upon arrival at the arsenal 

a salute of 13 guns was fired as the General disembarked. Lieut. Thomas J. Baird durit 
tour of the grounds told the General that he would introduce him to three of his old ac 
unees und pointed to the English brass pieces of ordnance which were taken from Lord Cort 
when his Lordship surrendered to the American and French Armies at Yorktown in 1781. 
diately he recognized one of these pieces by a deep indentation in its side where it had been 
by a cannon ball just previous to its capture, He embraced the gun and declared that it 
companion of 
used in firing a salute in memory of the French hero who had done so much for American 
pendence,—Frem Colonel Brick ors Article, ~Watercvliet Arsenal” page 136, 


eanal 


wharf, 
iv the 
juaint 
iwallis 
Inime 
struck 
Wits a 


his youth. On the oceasion of Lafavette’s death a few years later this piece was 


Inde 
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Watervliet Arsenal 


Its History and Place in our Plan of 
National Defense 


Col. E. D. Bricker, Ord. Dept., U. S. A." 
HE Watervliet ammunition and all 
Arsenal had its the small articles of 
inception 1 1815. equipment for a train 
of artillery will be at 
Albany. Th As 


sistant Commissary 


The military necessity 
at the time for a 
depot in this locality 
was made apparent a te  ‘abeiianel 
when the second war ia, aan. 
with England was ie Devetiin, The 
present establishment 


at New York may be 


showing the need for 
a more thorough pro 
tection ol the Cana continued on a re- 


dian border from duced seale as sub- 


invasion from — the ordinate thereto * *.”? 
north. The facilities 
of travel afforded by 
the Hudson River and 


also by the Mohawk 


Colonel Wadsworth 


went on to state that 





there would be 


; Main Entrance to Watervliet Arsenal. . 
were large factors in needed one Assistant 
determining the choice of the site, for it was before the Commissary General at Albany and four Assistant 


day of rail transportation. Deputies. He also wrote: 


The plans and arrangements for Watervliet Arsenal had ; 
been laid late in 1812. Writing to Hon. John Armstrong, “In making cartridges, children of twelve and fourteen 
the Seeretary of War, Col. Decius Wadsworth of the years of age can be employed as usefully, or even more 
Ordnance Department, penned the following under date of so, than men, and in making extra flannel cartridges 
November 13, 1812: women can be economically employed; and, as it may be 


advantageous, and, on particular emergencies, necessary, 


“Ordnance Office, to employ a great many hands, the officers of the Ord- 
War Department, nance Department should be entrusted with diseretionary 
Washington. authority, under the Superintendent of the War Depart- 

“Sir—The Ordnance Department being a new estab ment, to hire by the day, week, or month such aid as may 
lishment in this country, and without the aid of experi be wanted, in addition to the men permanently enlisted. 
ence, it is not surprising that some inconveniences and “By the existing laws the laborers are allowed only 
defects should appear in its organization * * *. The nine dollars per month and no allowance for clothing. 
duties of the Ordnance Department should be limited to The employments being chiefly mechanical, it is desirable 
providing for and supplying the different armies, forts, they should be put on the same footing of compensa 


posts, magazines and arsenals of the United States * * * tion as the artificers of the Artillery. Some encourage 
From Albany northward to the navigable waters of Lake ment of that kind has perhaps been held out to them, 
Champlain is a portage of sixty miles and from Albany which it may be best not to disappoint. 

se taking the difficulties of the Mohawk River as “The harness will constitute a part of the equipment of 
placing the navigation by water nearly on the level ot the artillery on traveling-cearriages; therefore, a master 


that by land, we may reckon the communication with the saddler and harness-maker should be annexed to the 





waters of Lake Ontario as about equivalent to about Department ‘ 


s well to inspect the harness when first 
100 miles land carriage. * * * Pennsylvania has been received in store and attend to its preservation, as also 
selected for the principal Arsenal of construction for gun to see to the complete equipment of the divisions of 
carriages on account of the excellence of workmanship artillerv in harness and saddlery when they take the field.” 
and the materials of carriages generally throughout the 


State * * *. The principal establishment for making fixed ‘Commanding Officer, Watervliet Arsenal, Watervliet, N. ¥ 
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wife for the sum of $2,585. In the original 


“> eee. 


arsenal had tentative assurance that a state canal to run 


through the grounds would be constructed in the 
Indeed the of the 


through the Government grounds for the Erie and Cham- 


future. procurement right of way 


plain Canals, which are now abandoned at this point, 
furnished an interesting paragraph in the early history 
of the arsenal. 

On this tract of land were erected ten modest buildings, 
including an office building, commissary store and paint 
shop, all of brick, commanding officer’s quarters of brick, 
barracks and hospital, assistant officers’ quarters, enlisted 
men’s quarters, stables and most pretentious of all, a two- 
story arsenal building. The latter cost $15,000, while the 
total for all the buildings was approximately $40,000. 

The earliest letters and that 
Thomas L. Campbell, Ord. Dept., U. S. A., was in tem- 


post records show Capt. 
porary command ef “The Arsenal at Gibbonsville” on and 
1814, and August 1, 


1816, when he was relieved by David T. 


until 
Capt. 


before December 24, remained 

Brevet 
Welch, who also was in temporary command. 

The first permanent commanding officer was Maj. James 
A. Dalliba, who was born in Connecticut and appointed to 
the U. S. Military Academy from that State. He was 
eraduated fourth in his class in 1811 and appointed second 


lieutenant of artillery. He was promoted to first leutenant, 


Colonel Wadsworth’s recommendations were approved by 
the Seeretary of War and resulted the following year in the 
birth of what eventually grew to be Watervliet Arsenal. 

Thus was established “The Supply Depot near Albany” 
or “The Arsenal at Gibbonsville,” the name of the small 
hamlet five miles north of Albany where a trifle more than 
12 acres of land was purchased from James Gibbons and 
deed the 


-_ 


ys eel 
£ co Van a fe ry 
spite os a\y, 


Shipping Gun Carriages, Ammunition, Etc., from the Waterviiet Arsenal Wharf Prior to the Civil War. 


near 


Mareh 3, 1813, and made captain and deputy commissary 
During the War of 1812 he 
Buffalo, N. Y., 
together with Watervliet 


of ordnance, August 5, 1813. 
commanded the arsenals and depots at 
Batavia, N. Y., and Rome, N. Y., 
Arsenal, where he assumed command on November 14, 1816, 

Shortly after Major Dalliba’s arrival the name of the 
arsenal was changed to the Watervliet Arsenal. The water 


of the Hudson River in the early days overflowed its banks 


@ 





each spring and inundated the arsenal grounds to a greater 
Duteh 


was no doubt seleeted tor 


or less extent and the name Watervliet, which is a 
word meaning “flowing stream,” 
that reason. So apt was this appellation and so powerful 
its influence that the village of West Troy almost a century 
later had its name changed by an act of the New York 
Watervliet. 


The old records of the arsenal for these days of its 


State legislature to the City of 


infancy are still preserved and from them much of the 
details of early Army life can be gleaned. Courts-martial 
in those days were just as formal and punishments were, 
if anything, more severe than in these modern times. As 
an illustration, a court-martial on June 23, 1815, tried one 
Dominie Travioli, a laborer in the United States Ordnance 


Department, and sentenced him as follows: 


“The court, therefore, sentences the said Travioli to be 
deprived of his liquor for the space of one month and to 
perform fifteen days of fatigue duty, also to be confined 
seven Hole commencing on the 


nights in the Black 


24th inst.” 


There also seemed to be in these early days the same 
diffieulties in having cash accounts approved as exists at the 
that Major Dalliba had a 


own and that he was gifted with an artistic sense is shown 


present time, but mind of iis 
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in the faet that as early as 


t ISIS he set out 


the spring 
upon the project, justified 
later by 100 vears’ experience, 
of beautifying the arsenal 
crounds. This carefully 
worded letter, none the less 
strong because it is concealed 
in gallant language, tells how 
creatly he resented criticism 
and how far he was willing 
to justify his cause in beau- 
tifving the arsenal grounds. 
Here is his reference, velled 
and otherwise, to his expendi- 
tures of government funds 


for shade trees: 


“U, S. Arsenal, 
Watervliet, N. Y. 
August 1, 1821. 





Main Avenue Leading to the Office Building, Watervliet Arsenal. 


“Sir,—Your orders of the 27th July have been duly 


received. The subject of my cash accounts is the object 


of this sheet. 


“The authority, upon which | purchased the shade 


trees for this post, was my judgment, the same authority 


upon which all my disbursements have been made, and 
in such case my judgment is law. I am not conseious 
of having departed from any instructions which I have 
received. As to the propriety of the purchase and its 
pubhe utility, no one can doubt. But if the Department's 


Wish is to control the detail of purchases it must issue its 


Regulations before the purchases are made; otherwise it 
must pass the accounts. 

“No act of mine has been more universally approved 
at this post than the cultivation of the shade trees 
some of them have been set out this three vears, but the 


man has not before called for his pay. They are its 


greatest ornament. 





—s 5 * 


Commanding Officer’s Quarters with Trophy Fountain 


Watervliet Arsenal. 


“T request, sir, that you will pass the account to 
ni eredit. 
Very respectfully, I am, Sir, 
Your Obdt. Servant, 
(Signed) James Dalliba, 
Late Major of Ordnanee.” 
Lieut. Col. Geo. Bomford, 


Ordnance Serviee. 


The extent of the reservation was inereased by the 
purchase of additional land in 1826. Still further pareels 
were acquired at various times until 1869, A small trian 
eular plot was acquired in 1918 to make room for an 
extension to the seacoast cannon shop. This small plot of 
ground enclosed a cemetery which was an ancient burial 
eround for civilians of the village and also for the military 
of the arsenal. These remains were removed and those of 
the military reinterred in a small cemetary which was 
provided al the northeast 
corner of the arsenal grounds. 

Under a special aet of 
Congress, approved February 
28, 1920, a plot of 32 aeres 
in the City otf Watervliet 
known as the “Arsenal Ex- 
tension” was purchased for a 
proposed extension of the 
arsenal facilities. As the 
project for the further de- 
velopment of the arsenal was 
abandoned, this extension has 
since been disposed of so that 
the present reservation now 
covers an area of 108 aeres. 

Construction at the arsenal 
may be divided into © six 
periods: 1813-17, when the 


original arsenal of twenty 


 » ~ ee 





ea wr Ee ek as buildings was erected; 1826 
in the Foreground, 30, when the stone arsenal 
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the east magazine 
built, the 


capacity considerably in- 





and 


were storage 


ereased and additional 
shops erected ; 1839- 
1850, when were built 


the commanding officer’s 
quarters, a brick labora- 
tory, a brick paint and 
harness shop, two brick 
carriage stores, two brick 
brick 


quar- 


timber stores, a 


stable, two stone 
for officers and one 


for 


ters 


stone barracks sol- 


diers, a magazine for 








are found about — the 


erounds: guns, mortars, 


and  cohorn 


some 


howitzers 
mortars. were 
captured at Saratoga, 


Vera 


Santiago, most 


some at Cruz and 
others at 
of them are of English, 
German or Spanish make. 


The 


added 


grounds are given 


military appear- 
ance by the high stone 
encloses the 


wall which 


entire reservation, with 
the exception of the east 


front which is separated 





fixed ammunition and a x. Xa from the main highway 
wall along the river Sgt by an ornamental fence 
front; 1864-67, when a $i nse ": > of iron pickets set in a 
View of Plower Garden with Officer’s Quarters in the Background, : : a 
shops and _ storehouses Watervliet Arsenal. stone foundation. This 
were extended to meet wall and fence were con 
Civil War requirements; 1887-92, when the Army gun structed during the first half of the last century, when 


factory was established and the north and south wings of 
the seacoast cannon shop came into existence, and finally, 
1917-20, when the great expansion for the World War 
took place. 

Beginning with the first commanding officer, Major 
Dalliba, who had difficulties with his shade trees, the vari- 
ous commanding officers have continued his efforts towards 
beautifying the ground which rises gradually from the west 
to the Hudson River across the Erie Canal and now em- 
braces a woodland which half conceals scores of immense 
shops and buildings amid the foliage of hundreds of shade 
trees. There are acres of greensward; there are paved 
thoroughfares; there are beautiful walks, shrubberies and 
fountains. There is a flower garden that is the envy ot 
the student of horticulture, and it is difficult to reconcile 
the fact that the the cannon industry of the 
United States is located within the generously foliaged 
enclosure. Some of the interesting features that appeal to 


center of 


the eye of the visitor are the gate posts of stone with 
trophy cannon embedded in bas-relief, with other trophy 


guns mounted nearby, 
and the artillery park 


with its rows of trophy 


guns and mounds of 
round shot which re- 
places the old garden. 


In summer the park is 


ornamented with flower 


beds in various forms. 


The “Trophy Fountain” 


in front of the com- 
manding officer’s quar- 
ters attracts well de- 
served attention. Cap- 
tured guns are placed 
about its base and the 
water issues from a pile 
of round shot with a 


Pore 


center piece of art stone he 
Ornamental Gr 


Many other in- 


*% > oF 
" " ' 


below. 


teresting war trophies 
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oup of Trophy Cannon in Front of Office Building, 
Watervliet 


labor and material were much cheaper, at a cost of ap- 
proximately $150,000, 

The the trophy cannon is known as 
“The Lafayette Gun.” 1824, 
Marie Joseph Paul Yves Roch Gilbert DuMotier Lafayette 
Watervliet 


his inspection identified this gun. 


most tamous of 


On September 18, General 


visited the Arsenal and during the course of 


“General Lafayette came up from Albany on an elegant 


canal packet boat, accompanied by another packet boat 


which was filled with both military and eitizens from 
Albany and various parts of the State.” Upon arrival at 
the Arsenal wharf, a salute of 13 guns was fired as the 


General disembarked. Lieut. Thomas J. Baird during the 
tour of the grounds told the General that he would intro- 
duce him to three of his old aequaintanees and pointed to 
the English brass pieces of ordnance which were taken 
from Lord Cornwallis when his Lordship surrendered to 
the 1781. 


Immediately he recognized one of these pieces by a deep 


American and French Armies at Yorktown in 
indentation in its side where it had been struck by a eannon 
ball just previous to its 
capture. He embraced 
the 
that it was a companion 

On the 
Lafayette’s 


death a few years later 


cun and _  deelared 


of his youth. 


oceasion of 


this piece was used in 
firing a salute in memory 
of the French hero who 


had done so much for 
American Independence. 
At its ineeption in 


1813 Watervliet Arsenal 
was the principal estab- 
making 
and 


lishment for 


fixed ammunition 
small articles of equip- 
for a train of 
artillerly. There were 
similar depots at Buffalo, 


ment 
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Seacoast Cannon Shop, 


Rome and Batavia, Major Dalliba being in command of all 
and assigning some one to superintend each depot. 
Ammunition ineluded wooden shell, fuzes, wooden shot 
bottoms (sabots), paper cartridges, ete. Gun e¢arriages 
were also fashioned at Watervliet Arsenal and in 1821 the 
“reparation and preservation of small arms” was of para 
mount importance. From then on similar work, also work 
in leather goods, harness, saddlery, ete., the manufacture 
of armament chests, gun earriages, pereusslon Caps, horse 
brushes, curry combs, cartridge bags, ete., were earried on 
until the establishment of the Army gun factory at Water- 
vliet in 1887. 

The period of the Mexican War was an oceasion for 
unusual activity, more than 500 employees being at work 
during this period. 

During the Civil War, the manufacture of ammunition 
and the distribution of supplies reached a high mark. 
The shops and the storehouses were rreatly extended to 
meet the military requirements. During this period the 
number of employees at times exeeeded 2,000, 

Shortly after the establishment of the gun factory the 
work on vun carriages, harness, saddlery, ete., Was trans 


ferred to the Roek Island Arsenal, Illinois, and elsewhere. 


The foundry, in which eastings for heavy projectiles were 


made, was also closed in the early nineties and the manu 


facturing work at the arsenal was exelusively of guns and 
their various parts. 

Prior to ISS7 most of the cannon used by the Army had 
been built in private plants. These were cast iron or cast 


bronze, principally muzzle loaders and the work wos den 


at some of the large foundries in the country. With the 
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Waterviiet Arsenal. 


advance in the art of steel making and with the higher 


physical qualities of steel forgings came the design of the 


breech-loading built-up steel cannon. For this highly 
specialized work there was no commercial parallel and no 
equipment in private industry suitable for its production. 

To provide for the manufacture of this new and im 
proved tvpe of cannon it was proposed to erect a govern 
ment establishment and in 1883 Congress passed an act, 
approved March 3rd of that same year, directing the ap 
pointment of a commission to recommend a site for the 
establishment of a Federal Gun Factory. This commission 
in a report dated February 16, 1854, after considering a 
number of sites recommended the selection of Watervliet 
Arsenal for this purpose. Due to the failure of Congress 
to make appropriations to inaugurate this project no fur 
ther action was taken at that time. 

In 1S87 a board of Ordnance officers was appointed by 
the Seeretary of War to consider and report upon the 


relative merits of Frankford Arsenal and the Watervliet 


Arsenal for this proposed gun factory. The boar 
composed of Lt. Col. D. W. Flagler, Lt. Col. Alfred 


Mordeeai, Lt. Col. Francis H. Parker and Capt. Rogers 


Was 


Birnie, Jr., as recorder. In this report the board favored 
the Watervliet Arsenal for reasons which may be set forth 
briefly as follows: 

It is situated at the navigable head waters of the Hudson 
River, 150 miles from the Atlantic seaboard and 185 miles 
from the Canadian border. 

It is surrounded by, and within a radius of 5 miles are, 
the cities of Albany, Troy and Cohoes and the villages of 
Watertord and Green Island, and it is within 14 miles of 
the City of Scheneetady. 

It is situated at the terminal of five railroad 
trunk lines, viz.: the New York Central and 
Hudson River, the Delaware and Hudson, the 
Boston and Albany, the Boston and Maine and 
the West Shore railroads and is directly at the 
terminus of the Erie and the Champlain barge 
canals. 

Its strategic value is thus established and its 
communication by rail with all parts of the 
United States, its connection by the Barge 
Canal and Great Lakes to Canada and by the 
Hudson River to the seaboard gives to it an 
economie value that is unsurpassed for the 
receipt of raw materials and for the shipment 
of its produets. 

Because of its location in this thickly settled 


section which has a highly skilled industrial 
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population end its easy access by trolley lines it has an 
market. 

With the approval of this report the actual construction 
Work was started on 
1887, and the present seacoast cannon shop 


excellent labor 


of the gun plant was undertaken. 
October 18, 
was completed and in operation on October 18, 1890. 

The actual manufacture of cannon was begun before these 
new buildings were completed, in a structure formerly used 
for the storage of lumber. The equipment for this shop 
which was all of a special nature was acquired largely by 
transfer from other plants where some work in the manu- 
facture of cannon had done. These 
from the West Point Foundry at Cold Springs, N. Y., the 
Watertown Watertown, Mass., the South 
Iron Foundry Boston, Mass., and the 
field Mass. A 


personnel was also recruited from these 


been machines came 


Arsenal, soston 
Company, Spring- 


Armory, Springfield, nucleus of trained 


same sources. In 
this temporary shop, facilities for handling heavy gun ma- 

initial 
10-inch 
loading rifle which was completed in two and one-half vears. 
1890 and 


terial were quite inadequate, nevertheless, manu 


facturing operations were started on a breech- 


The gun factory as erected between 1587 and 
its equipment as originally installed was with some slight 
changes, improvements and additions to the gun lathes and 
other machine tools, practically the same until the period 
1915 to 1917. During these years, owing to the increase in 
the caliber, length of 


necessary to increase the depth of the shrink pit and its 


weight and heavy cannon it became 


overhead clearance, lengthen a number of the original gun 
lathes, purchase some new and larger equipment and ex- 
tend the south wing of the gun shop and also increase its 
width to accommodate these longer lathes. 


The 


expansions — is 


seacoast 
1,300 ft. in 
length, 25 ft. to 204 
ft. and has a ground floor area of more than 
200,000 sq. ft. 

During the period of the Spanish-American 
War, in 1898, the 
During that period there were manufactured 
at the gun factory, some 190 
types from the 3.2-inch field guns, Model 1890, 
{» the 12-inch B. L. Model 1895, 
with a number of experimental guns. 


approximately 


varying in width from 12 


Arsenal was unusually busy. 
eannon of all 
rifles, together 
In addi- 
tion the arsenal during this time was engaged 
in the preparation of ammunition and during 
2,000 field shell 
shipped each day. The 


the peak of production were 
filled, 


powder charges for this ammunition also were 


packed and 


Breech Mechanism Shop, Watervliet Arsenal, Built During the World War. 


cannon shop with its various ‘J 





put up at the arsenal, although no special facilities for this 
work were in existence. 


Up to this period in the history of the arsenal a number 


of additional buildings had been erected, ineluding coal 
sheds, water tower, additional officers’ quarters, hospital, 
greenhouse and a stock room. Briefly up to 1913 when 


the arsenal was a century old, there had been erected 87 
buildings of which approximately 60 had been destroyed 
had 


value of 


World War was 


cost a 
those 


approxi- 


standing. These buildings 


$1,400,000. The 


and 30° remained 
total of 


remaining 


approximately 
at the 
mateivy $630,000. 

With the declaration of war by the 
April 6, 1917, 
the establishment. A 
$4,000,000 was inaugurated. 


beginning of the 
United States on 
began a period of unprecedented activity at 
building progrant of more than 
This was supplemented by the 
installation of machinery, railroads and equipment, costing 
about $12,000,000 additional, under a program which when 
completed would have employed 10,000 persons had the war 


1919. The 


and equipment ordered and 


continued until the spring of buildings were all 
machinery 
installed but at the 


plant had 


completed and the 


much of it delivered and time of the 


Armistice the operations of the called for a 
only 5,000 employees. 


April, 1917, to 
expenditures at the Watervliet Arsenal exceeded $25 


maximum foree of 
1919, the total 
(350,000, 


During the period June, 


In the 19 months between the declaration of war and 
signing the Armistice the plant had been enlarged and 
nearly equipped for the manufacture of light and heavy 


mobile artillery in quantity. An immense shop had been 


erected for the manufacture of liners for eannon and the 
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Part of the Old Arsenal Now Used | as Field uveies Storehouse. 
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physical plant was ready for its full quantity production. 

This expansion involved not only the construction and 
equipment of vast shops but the usual amount of incidental 
labor. The water supply was inadequate and a pump house 
was built and equipped and the mains extended, Addi- 
tional sewers were laid and roads were paved. Terminal 
facilities were inadequate and tracks were laid so that both 
steam and electric motive power could bring ears, not only 
to the center of the grounds but into the various shops. 
Additional facilities for light and power, expansion of the 
telephone equipment and an enormous increase in the 
storage capacity at the arsenal were also necessary. 

Cantonments were erected to house the increased number 
of enlisted men as all of this vast expansion necessitated 
additional soldiers and provisions for the training of the 
military as well as the new civilian employees. At one 
period there were on duty at the arsenal not less than 
87 officers and S00 enlisted men. 

With the signing of the Armistice all immediate neces- 
sity for the enormous output from this plant ceased. But 
like any machine which has aequired this tremendous 
momentum it could not be brought at onee to a stand-still. 
In fact, this process was in many ways more difficult than 
that of building it up. New policies had to be adopted in 
Washington and during the first few vears after the Armis- 
tice these policies were being changed and revised con- 
tinually, each change and each revision always tending to a 
reduction in the activities to be continued at the permanent 
establishments. Work had been stopped in all of the 
private plants engaged in the manufaeture of cannon. In 
these plants the Government had enormous interests and 
immense amounts of material, some finished, some partially 
finished and some in the raw state. 

Eventually the manufacturing program was cut off at a 
definite point, material finished and partly finished bevond 
this limit was put aside as a possible reserve. Mmplovees 
were laid off, wages were reduced and as these outside 
plants gradually liquidated their Government obligations, 
large quantities of machinery and machine equipment and 
materials pertaining to the manufacture of cannon were 
shipped into Watervliet Arsenal to add to the almost 
staggering amount which from the reduetion of its own 
activities was already eneumbering the buildings and all 
available ground. 

All peace-time manufacturing activities were again con- 
centrated in the old gun plant, consisting of the seacoast 
eannon shop and the adjoining breech mechanism depart- 
ment. The large new shops with their equipment most of 
it set up for operation were rearranged, cleaned out of 
surplus materials and put in standby condition. The task 
of disposing of the surplus property was undertaken and 
pushed as rapidly as possible. 

At the present time the arsenal is operating with the 
smallest foree in its history since the gun plant was estab- 
lished. Every bit of surplus and excess material for dis- 
posal has been sold and removed from the plant. 

After this enormous expansion of plant and facilities 
during the World War the arsenal is left with an invest- 
ment very much heavier than at any time in its history. 
The first pareel of land, twelve acres, cost $2,585.00. The 
total cost of the land exeluding the “Arsenal Extension,” 
Which has since been disposed of, was $54,842.83. The 


present estimated value of the land is $590,000.00, improve- 


ments $1,582,000.00, buildings $5,686,500.00, equipment 


$9.476,437.50, or a total of $17,.334,937.50. The value of 


sy or har A 


the manufacturing stores on hand is $8,466,883.00 and the 
723.74 


field service stores $7,146,840.77, or a total of $15,613 

The utilities include two and one-half miles of paved 
roads, one mile of macadam road, one mile of unimproved 
road, three and one-half miles standard gage railroad, 
11.22 miles of sewer and water lines and 800 feet of docks. 

Prior to the World War no definite plans had ever been 
made for the production of the arms, ammunition, equip- 
ment and all the innumerable items required for clothing, 
housing, subsisting and arming a volunteer army in case of 
an emergency. The necessity for such plans both from a 
military and economic standpoint were very apparent after 
the experience of this war. Based upon the provisions of 
the National Defence Act of 1920 plans for the national 
defense and for such military and industrial preparedness 
as ean be made in time of peace have been prepared and 
are rapidly becoming perfected. 

The Watervliet Arsenal is principally concerned in the 
plans for industrial preparedness. In its World War de- 
velopment, as will have been observed, the enormous expan- 
sion of this plant was not completed nor had any appre- 
ciable amount of its produet been placed in the hands of 
troops before that conflict was terminated. 

During this war period additional plants for the manu- 
facture of cannon had been established as follows: At the 
Rochester Gun Plant, Rochester, N. Y., the Erie Howitzer 
Plant, Erie, Pa., the Northwestern Ordnance Company, 
Madison, Wis., and the Wisconsin Gun Company, Mil 
waukee, Wis. Each of these plants, of necessity, had 
turned out even less of its products than had the Water 
vliet Arsenal. 

Under this new plan the total war requirements in the 
way of cannon have been determined and of this amount 
the Watervliet Arsenal has been assigned as many guns 
of various calibers as its existing plant ean produce. The 
balance to make up the full quota has been assigned to 
other commercial establishments best equipped for hand- 
ling this particular class of work. 

The Watervliet Arsenal, therefore, has prepared its war 
plans for utilizing its full capacity and these plans are so 
well advanced and in such minute detail that with the 
material now on hand the actual work could be started at a 
day’s notice, should the emergeney arise. The arsenal is 
also assisting these other plants which have accepted alloca- 
tions for the manufacture of cannon to prepare their own 
factory plans so that they will be ready on short notice 
to start production. 

This establishment has been selected as the center of the 
cannon gage activities and assembled there are all of the 
existing gages for the production of the types covered by 
the war plans. These gages are all carefully inspected, 
checked and protected against rust and exposure and stored 
for immediate use or issue to these other plants when 
needed. 

The small number of skilled mechanies now employed in 
the gun plant will be used as a nucleus for expanding this 
establishment and training its largely increased personnel 
and will also be called upon to supply a certain number of 
experienced employees to be used for the same purpose at 


those private manufacturing establishments where cannon 


will be manufactured in time of war. 
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The Reserve Officer 


His Place in the Peace and War Organization of Watervliet Arsenal 
Maj. E. P. King, Ord. Res., U. S. A. 


E ACH attempt to bring about a closer relationship be- 
tween the reserve officer and the permanent personnel 
in the regular establishment has met with gratifying sue 
cess. Ordnance reserve officers, regardless of their geogra- 
phieal locations, are encouraged in this respeet to maintain 
personal contact with their place of assignment, such as a 
permanent manufacturing arsenal or an ordnance district. 
This ean best be accomplished by an occasional visit where 
practicable, attendance at ordnance meetings or illustrated 
lectures where design and development of the latest types 
ot ordnanee are shown or discussed, and by short periods 
of active duty training, at least one period of which should 
be at his place of assignment or “home station” provided 
it is a manufacturing arsenal. Another and very efficient 
means for training is the correspondence course work which 
is now applicable and available for all grades and assign- 
ments and which all officers are urged to take up wherever 
practicable. This training is especially valuable for those 
officers whose civil duties are of such a nature that they are 
denied the privilege of active duty training. Still another 
method of maintaining contact, which is now praeticed by 
several of the corps areas, ordnance districts and arsenals, 
is by means of a bulletin which is issued periodically to 
each officer of the organization. 

The latter method of maintaining contact was inaugurated 
by Watervliet Arsenal in February, 1926, and has been 
continued monthly sinee that time. This bulletin which is 
published in mimeograph form is prepared as a local issue 
in that its mailing list is principally confined to reserve 
officers who are either assigned to this arsenal for duty or 
who are assigned to ordnance companies to be recruited or 
trained at this arsenal. Its contents, therefore, are primarily 
confined to loca! activities, except that an effort is made to 
follow the progress of ordnance design and development 
and such legislative and administrative regulations as may 
affect the individual officer or the Officers’ Reserve Corps 
in general. An organization chart which is issued as an 
addendum to the above also keeps each officer informed of 
his place of assignment within the organization and the 
relative grade that it is possible for him to reach in that 
assignment. 

The relationship of the reserve officer to the permanent 
personnel of a manufacturing arsenal is indicated graphi- 
cally in the organization chart of Watervliet Arsenal whieh 
is shown on the opposite page. 

The war organization of the arsenal and its attached ord- 
nance companies requires a total commissioned personnel of 
56. The arsenal organization, exclusive of companies, re- 
quires a total of 43 of which three are regular army, four 
detailed from other branches and thirty-six ordnanee re- 
serve. Sixteen of the latter are now assigned and there 
are 20 existing vacancies. 

The above organization, together with the personnel al- 


ready assigned, is shown by grade as follows: 


Organ ation 


Lieutenant Colonels } 
Majors 6 
Captains 12 
Ist Lieutenants 9 
2nd Lieutenants 5 

Total 36 


O flicers at Present lssigned 


Majors 5 
Captains 2 
Ist Lieutenant ] 
2nd Lieutenants 8 

Total 16 


It is the experience of this arsenal that the personnel of 
the Officers’ Reserve Corps is not unlike the personnel of a 
commercial organization in that an opportunity for promo- 
tion or advance in grade is always an added incentive for 
greater effort. Based on that experience the allotment of 
grades shown above has been so distributed that all officers 
are afforded ample opportunity for promotion. 

The principal war mission of the Watervliet Arsenal, 
which is representative of all the manufacturing arsenals, is 
production of matériel and training of personnel. 

The war plan of this arsenal provides for these functions 
in detail and for the conversion of the establishment, in 
event of emergeney, from a peace to a war basis. As this 
arsenal is the only government establishment that is fullly 
equipped and at present engaged in the manufacture of 
mobile cannon, emergency production would be confined to 
like matériel. Tentative war orders, based on the require- 
ments of the service and arsenal capacity, specify the type 
and caliber together with the dates of delivery. Tables of 
organization, shop layouts of facilities, operation lists and 
operation drawings and lists of war reserve material are a 
few of the major items contained in the war plan which 
would be of material assistance in placing that establish- 
ment on a war basis. 

The successful accomplishment of the war mission of this 
arsenal, however, must necessarily depend to a large extent 
on the type of commissioned personnel assigned to the 
supervisory or key positions of this establishment at the 
outbreak of such emergency. The selection and assignment 
of the present reserve officer personnel, therefore, were 
based in each instance upon the officer’s previous experience 
and known qualifications and have been followed insofar as 
practicable in each instance by such individual training as 
would best qualify him for the responsibilities incident to 
his assignment. 

While the organization of this arsenal as regards com- 


missioned personnel is somewhat less than 50 per cent. com 
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plete, it has been particularly fortunate in that all of the 
senior and several of the junior officers have had World 
War experience similar to that to which they are assigned 
and several of these officers obtained such experience at this 
arsenal. As a result of the above, all of the major manu- 
facturing departments will be under the immediate super- 
vision of officers who are not only familiar with the 
methods of manufacture employed in that particular de- 
partment but also familiar in general with the permanent 
civilian personnel around which he must build his emer- 
geney organization. 

It must be realized, however, that types of matériel and 
methods of manufacture are constantly undergoing such 
changes that the reserve officer who is assigned to an arsenal 
and does not keep in touch with the duties of his assign- 
ment will lessen correspondingly his value to that organiza- 
tion. This does not mean necessarily that such contact 
should interfere materially with his civil duties but rather 
that he should adopt such means of inactive duty training 
as appear best suited to his assignment and which offer 
a minimum of conflict with his civilian pursuits. One 
method of inactive duty training that is applicable here 
is by means of meetings. Watervliet Arsenal inaugurated 
this method sometime ago and the results obtained to date, as 
indicated by attendance and interest displayed, have been 
very satisfactory. These meetings are held locally, at stated 
periods, and the meeting proper is held in the evening. All 
officers, however, are extended an invitation to visit the 
arsenal during the afternoon for the purpose of observing 
certain operations that may be in progress in connection 
with gun manufacture. The evening program in general is 
based on ordnance subjeets and is usually featured as fol- 
lows: remarks by the commanding officer of the arsenal; 
an illustrated lecture by some officer of the regular army 
and a series of moving pictures. 

The statement previously made that each officer should 
have at least one period of active duty training at his 
“home station” is especially applicable to a manufacturing 
arsenal in that he is thus enabled to obtain a basie knowl- 
edge of the administrative and executive duties incident to 
the conversion of the establishment from a peace to a 
war basis. 

Periods of active duty training for Ordnance reserve 
officers are now limited, in general, to fourteen days each 
The 
basic courses are conducted at Aberdeen Proving Ground 
and Rock Island Arsenal and the advanced courses at each 


and the courses are classified as basie and advaneed. 


of the other manufacturing arsenals. 








The basic course, as the name implies, is intended as the 
initial course and the advanced courses are so prepared that 
it is possible for each officer to seleet such training as most 
nearly corresponds to the duties of his assignment. 

The training schedules for basic courses are confined 
principally to military instruction and functioning of ma- 
tériel, while the advanced courses are generally confined to 
administration and manufacture. 

The value to be derived from a course of active duty 
training by the average reserve officer is diffieult of ap- 
praisal except that the following extracts taken from per- 
sonal reports of certain officers who completed the 1926 
course at Watervliet Arsenal may be considered as proof 
that the results obtained were at least equal to the effort 


involved, viz.: 


“Where the student desires to study gun design and 
manufacture in detail Watervliet Arsenal probably offers 
the best facilities of any place in the country for the 
following reasons: 

(a) One ean study blue prints in perfect quiet and 

everything is concentrated and may be obtained in 
a moment. 

(b) In a very few steps one may inspect parts of 
these same guns and see them in process of manu- 
facture and assembly.” 

“Two of the most valuable results I have obtained are: 
(a) A keener and deeper appreciation of the mission of 
the Ordnance Department and the relations between it, 
the industrial war plans and the organized reserves. 
This cannot but obtain greater interest on my part as a 
reserve officer. The reserve officer who has had no active 


duty training often has but a moot idea of his con- 


nection with the general problem of national defense 
whereas a period spent in such a course as has just been 
completed clears the haze and places that connection on 
a definite and tangible basis. 

(b) A clearer understanding of the problems of the 
Ordnance Department in war-time procurement and the 
necessity for a definite program laid down in advanee, 
which incidentally serves as excellent material for com- 
bating the pacifist element.” 


While the above is but a brief outline of reserve officer 
activities at a manufacturing arsenal it is felt that such 
an organization, properly developed and trained and in 
constant touch with arsenal activities would prove of inesti- 
mable value in event of an emergency. 





Commanding Officers of Watervliet Arsenal 1816-1927 


Nov. 14, 1816 
Sept. 21, 1824 
Jan. 26, 1836 
Oct. 10, 1838 
Oct. 11, 1851 
June 23, 1857 
May 15, 1861 
Dee. 25, 1863 
Dee. 3, 1880 
Nov. 2, 1881 
June 5, 1886 


Nov. 21, 1889 


Mas. JAMES DALLIBA 
Mas. GEORGE TALCOTT 
Lr. Cot. W. J. WortTH 
Mas. R. L. BAKER 

Mas. J. SYMINGTON 
Mas. A. Morpecat 
Mas. W. A. THORNTON 
Cot. P. V. HAGNER 
Mas. A. R. BUFFINGTON 
Mas. A. Morpecal 

Lr. Cou. J. M. WHITTEMORE 
Ir. Cot. F. H. PARKER 





Dee. 19, 1892 
Feb. 23, 
May 26, 1899 
Feb. 18, 1903 


Mas. Isaac ARNOLD 
Cot. A. Morpecal 
Cou. J. P. FARLEY 


Lr. CoLt. CHARLES SHALER 


1898 


Mas. D. M. TAyYior July 14, 1903 
Lr. Cou. IRA MacNutr May 1, 1905 
Lr. Cot. W. W. Gipson June 20, 1908 
Cot. J. W. MuNROE Mar. 1,1918 


Cou. C. G. METTLER Sept. 3, 1918 
Cou. J. W. BENET Mar. 11, 1919 
Lr. Cou. W. I. WESTERVELT June 1, 1921 
Con. E. D. BricKER Oct. 1, 1923 

















hat 


iOst 


uty 


er- 
126 
vf 
ort 


nd 
ers 
the 


l- 











NoVEMBER-DECEMBER, 


ARMY ORDNANCE 
























































LOYALTY 






































LUB 


OF 
THE WATERVLIET ARSENAL 


BY 


JOHN P. DORNMEY 


THE FIRST PRESIDENT OF THE ORGANIZATION 


4) NE of the assets in the administration of 
A the affairs of the Watervliet Arsenal is 

joe is the harmonious relation which has ex- 
- isted for many vears between the officers 
in charge and the employees. To insure 

the continuance of this spirit it was deemed expedi- 
ent early in 1919 to organize the older employees in 
a movement which would bring the management 
and employees into a harmonious bond of under- 






standing and cooperation. This was accomplished 
by the formation of what is now widely known in 
the community as The Twenty-Year Club of the 
Watervliet Arsenal. 

At the formation of the club there were 105 
charter members and 22 honorary members. Since 
its inception the club has lost 29 members by death 
and 54 members under the provision of the Retire- 
ment Law. The total number of active members at 
this time is 56. 

At the time of its formation the average tenure 
of service at this arsenal of the 105 charter mem- 
bers of the club was 26 years, the dean of the club, 
Mr. Jerome Olmstead, having had 56 years of Gov- 
ernment service. The average tenure of service of 
its present membership is 30.1 years. 

The value of this organization to the Watervliet 
Arsenal and to the Ordnance Department has been 
emphasized repeatedly by the commanding officers 
of the arsenal. The present commanding officer 
has stated that in his opinion, of all the various 
forms of organizations in industrial establishments, 
The Twenty-Year Club more than any other fosters 
the spirit of friendship among the workmen them- 
selves as well as the officers; that it has promoted 
to the highest point the morale of the entire per- 
sonnel and the cooperation of all individuals and 
elements in the organization; that it exerts the 
strongest influence for good over new emplovees 
and those younger in service; and that it has been 
of inestimable value in promoting efficiency. 
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The Buffalo Ordnance District 


———. 


Capt. R. E. Hardy, Ord. Dept. U. S. A.’ 


HE National Defense Act of 
Assistant Secretary of War, under the supervision 


1920 designates the 


of the Seeretary of War, as the official charged with the 
control of policies affecting the business administration of 
the Army and, in Section 5a, defines his duties as follows: 
First to supervise the procurement of military supplies by 
the War Department; and 
second, to plan for the as- 
surance of an adequate sup- 
the 
the 


ply of all 


necessary 
munitions in event of 
an emergency. 

In planning for the pro- 
curement of munitions in 
the the As- 


sistant Seeretary acts as a 


war, office of 
supervising and controlling 
agency. The operating 
agencies are the seven sup- 
ply branches of the Army: 
Ordnance Department, 
Air 


Corps, 


(Juartermaster Corps, 


Corps, Signal 


Chemieal Warfare Service, 
Medical Corps and _ the 
Corps of Engineers.  Co- 
operation with the Navy is 
obtained by means of the 
Army and Navy Munitions 
Board. 

As it is estimated that 


government — establishments 


have a capacity of only 


about 10 per cent. of total 


war requirements, it is 
necessary that the plans 
made by the supply 
branches provide for the 


manufacture of the remain- 
ing 90 per cent. by com- 
mercial plants. To eliminate 
duplication between the 

various supply branches, the Assistant Secretary of War 
allocates to each supply branch the industrial facilities with 
which it may deal. In special cases, joint allocations are 
made to two or more branches or to both the Army and 
Navy. 


of the branches concerned. 


These alloeations are based on the recommendations 


For the decentralization of procurement by the several 
operating agencies in the event of war, the country has been 
divided into fourteen procurement districts shown on the 
Each supply branch has organized 
offices in such of these districts as it finds necessary. The 


Ordnance Department has found it necessary to establish 


accompanying map. 


headquarters in time of peace in each district. 
The Buffalo Ordnance District, one of the operating 
agencies of the Ordnance Department, includes all of New 





Col. Ledyard Cogswell, Ord. Res., U. S. A. 
Chief, Buffalo Ordnance District. 


York State north and west of Sullivan, Ulster, Green and 
This is practically the same territory 


World War 


Columbia Counties. 


as was included in the Rochester District of 


times. The district was established in November, 1923, by 


the appointment of Col. Ledyard Cogswell, Jr., Ord. Res., 
U.S. A., Albany, N. Y., as District Chief and the assign- 
regular 


ment of a Army 


officer as Executive  As- 


sistant. Headquarters have 
been established at the 
Watervliet Arsenal, Water- 
vliet, N. Y., as this affords 


the district offiee all the 
advantages of being’ located 
ordnanee 


on an post and 


being reasonably near the 
district chief permits him to 
keep in intimate touch with 
the through _ the 
In the 


event of an emergency, the 


district 
executive assistant. 
would — immediately 
Buffalo 


have 


office 
move to where the 
other branches estab- 
lished their offices. 

The district is exception- 
ally well situated with re- 
spect to transportation and 


The 


eentration of 


power. ereatest c¢on- 
industry is 
the main line of the 


New York Central Railroad 


alone 


supplemented by the New 
York State Barge Canal 
and very extensive _ state 


highways. Many other rail- 
roads traverse the state, giv- 
ing ample transportation 
facilities to even the smaller 
New hydro electric 


plants are being installed at 


towns. 


various points, especially In 


the northern part of the district and the capacity is far im 


excess of that during the last war. The power systems 
from Buffalo to Albany are interconnected with each other 
and with the systems to the east and south. The 5t 


Lawrence River on the northern boundary will add to the 
power resources of the district should the contemplated 
development become an accomplished facet. 

Some of the products made by firms whose faeilities 


could be converted to ordnance work are: electrical equip- 


ment, electrie washing and ironing machines, heating de 
’ ' , ' 
vices, radiators, meters, typewriters, sporting rifles and shot 
guns, freight cars, air brakes, plumbing supplies, pumps; 


optical instruments, cans, machine tools, fireworks, et 


*Executive 


Assistant to the Chief of the Buffalo Ordnance 
District, Watervliet # 


Arsenal, Watervliet, 
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time 105 manufacturers are allocated to 


At the 
Ordnance in this district. 


present 


That these plans may be effective in war time, it is 


essential that 
specifications, and manufacturing information covering the 


industry be familiar with the drawings, 


It must also 
these 


articles to be produced by it in an emergency. 
have made quite complete plans for producing 
articles, procuring supplies such as raw material and ma- 
chine tools, and also for procuring the trained labor. 
The sources of supply for secondary requirements should 
be selected with a view to regulation of transportation and 
priorities and with the idea of keeping war-time procure- 
ment along lines as close to normal business channels 
as possible. This will permit the most rapid and 
efficient transition from peace to war production and 
by allowing the continuance of customary business 
relations should facilitate the return to commercial 
work after the emergency is over. The manufacturer 
should be asked to plan for only such details as will 
involve a loss of time unless planned for in advance. 
He should be asked for definite estimates on definite 
articles and should be assured that he will be ealled 
on to produce these same articles in an emergency. 

The first step is the determination of requirements 
by the Chet of 
troops planned for by the General Staff and consider 


Ordnance based on the needs of 
ing rates of wastage, rates of fire, stores on hand, 
and all other factors developed by past experience. 
These requirements are then apportioned to the field 
agencies in the form of a tentative apportionment. 
Each district reports to the Chief of Ordnance the 
amount of which the manufae 
that This 
based on information obtained by the executive assistant 
The Chief of Ord 


nance then issues accepted schedules of production to the 


its apportionment 


turers in district can handle. report is 


during visits to the plants allocated. 


district calling for a definite monthly schedule of produe- 
tion from that district. For instance, the Buffalo District 
has been issued accepted schedules of production for the 
following items: 75-mm. high explosive shell, complete 
rounds; 155-mm. high explosive shell, complete rounds; 
aireraft machine 


ealiber .45 pistols; tank machine guns; 


guns; oilers; envelopes, fabric; machine gun covers; spare 
parts rolls; antiaireraft machine gun tripods; casemate 
mounts for 2.24-inch gun; 2.24-inch guns; panoramic sights; 
clinometers ; azimuth instruments; rangefinders; field glasses. 

Tentative apportionments for the following have been 
received: 3-inch trench mortar shell, high explosive, com 
plete rounds; 4-ineh treneh mortar shell (smoke), complete 
rounds; 75-mm. shrapnel; 6-pounder canister; 30-pound 
fragmentation bomb: 100-pound demolition bomb; fragmen 
tation hand erenade. 

The weight of metal at maximum monthly production 
for the ammunition items alone for this distriet will be 
23,900,000 pounds per month. The total estimated cost of 
the above items in the quantities required for two years 
will be $250,000.000. 

Practically all the aecepted schedules of production have 
heen definitely placed with manufacturers who have been 
supplied with a eopy of the order, complete set of draw- 
Ings, complete set. of specifieations, and all the manu- 
facturing information available. Most of these 
facturers are working on their factory plans and some have 


manu- 








such as completing list of opera 


bills oft 


Inade extensive progress 


tions, lists of machine tools, material, suggested 


as to requirements for 
The 


W hen 


sources of raw material, estimates 
labor, power, coal and oil, sketches of tools and dies. 
materials, ete., 


requirements for machine tools, raw 


furnished to the district office are placed with other firms 
as sub-procurement schedules and this method is carried 
out until the basie raw material is planned for or a point 
is reached where further planning is not necessary. In this 
manner, a schedule of production for a complete round be- 
comes a large number of sub-proeurement schedules for 


components, explosives, raw materials, shipping materials, 





Buffalo District Ordnance Office, Waterviiet Arsenal, 
Watervliet, N. Y. 


ete., each one placed with a firm agreeable to the prime 
contractor and capable of producing the material called for. 
Some of the manufacturers who had extensive experience 
during the World War have furnished complete informa- 
tion and drawings covering their methods of manufacture. 
These have been assembled, condensed and printed in book- 
iet form for issue to any manufacturer desiring them as a 
guide or reference. In this way valuable experience is 
heing put in the hands of those who will have charge of 
production during the next emergency. This alone is a 
very valuable step in preparedness, as otherwise this ex 
perience would be lost within a few years as the old war- 
time organizations disperse and the personnel pass on. 
Buffalo District 


sentatives to government arsenals for the purpose of study- 


Several firms in the have sent repre- 


ing methods of manufacture and tests of the material for 
which they are making plans. The information obtained is 
used in making their factory plans and also is passed on 
to the personnel who in the event of an emergency would 
be responsible for the production of the particular articles. 
This is just one instanee of the cooperation of manu 
facturers and an example of the seriousness with which 
factory plans are being made. Under such conditions, it is 
evident that these factory plans when completed will be 
exactly those which would have to be prepared by a manu- 
facturer before starting production and which would 
usually entail a delay of several months if put off until the 
outbreak of an emergency. Having these plans made by 
the manufacturers’ personnel and having a Regular Army 


officer continually on duty in each district, permits a fre 
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Organization Chart, Buffalo District Ordnance Office. 


quent check and revision of any arrangements made 
obsolete by changing conditions in business or in methods 
of manufacture. 

Quite recently the exeeutives of several coneerns have 
recommended certain personnel for commissions as reserve 
officers with the view that they would receive two weeks’ 
training at an arsenal every few years and thus be qualified 
to keep the factory plans fully up to date with develop- 
ments in the Ordnance Department, as well as with chang 
ing conditions in their commercial business. 

Other companies have offered suggestions as to new 
methods of manufacture based on the latest developments 
in their lines of business. In many eases they have experi 
mented and made small quantities of ordnance material 
at their own expense, believing it their duty to assist their 
own government in keeping abreast of the latest improve 
ments in manufacturing processes. Undoubtedly some of 
these experiments will revolutionize the process of manu- 
When such ex 


periments reach the stage where they indieate suceess, the 


facture of certain items of war material. 


Ordnance Department has been awarding small experi- 
mental orders with a view to developing the particular 
process and obtaining finished artieles for test. 

The War Department has been engaged in drawing up 
a contract for use in an emergency which will be aeceptable 
to both the government and to the various contractors, 
will eliminate the objectionable features of contraets dur 
ing the World War, and will assure every contractor a fair 
profit but without a chance to profiteer. The contract 
hoard distriets and = other 


forwarded the contracts to 


agencies for criticism by manufacturers. Various firms 
offered suggestions and constructive criticisms. One firm 
In this district appointed a committee which, after several 
months’ study, drew up a contract embodying all its sug 
suggested 


gestions, The econtraet board then took all 


revisions into consideration in drawing up the next con- 


When the form of contract is approved finally, 1 
manufacturers as it will 


tract, 
should satisfy the majority of 
embody, as nearly as possible under the legal limits in 
effeet at any time, the ideas of business men. 

The following are a few of the larger plants in this 
district which have accepted schedules or otherwise ¢o- 
operated with the district in planning for industrial pre- 
paredness: General Eleetrie Company, American Car and 
Foundry Company, Remington Arms Corporation, Savage 
Arms Corporation, New York Air Brake Company, Bausch 
& Lomb Optical Company, Bossert Corporation, Crosby 
Company, Rome Brass and Copper Company, Rome Manu- 
facturing Company, American LaFrance Fire Engine Com- 
pany, American Brass Company, American Radiator Com- 
pany, Emblem Manufacturing Company, Consolidated Car 


Automatie Transportation Company, 


Heating 
Buffalo Meter Company, Butfalo Pressed Steel Company, 


Machine 


Remington Typewriter Company, Gleason Works. 


Company, 


Donner Steel Company, Eelipse Company, 
pam | pany 


To earry out these plans in an emergeney it will be 
necessary for the district to expand very rapidly by utiliz 
ing reserve officers trained in peace time both in general 
Ordnanee training and in the duties of their particular war 
time assignments. The district has therefore been or- 
evanized on an emergency basis of 126 reserve officers and 


s executive. The organization 


one regular Army officer : 


follows that of the Office of the Chief of Ordnanee as 


closely as possible so thet corresponding divisions in each 


may deal directly with each other. Of course, the industrial 


plants are under the supervision of the divisions which 


plants are to produee. 


handle the material the respective 


In addition, there is a procurement division to negotiate 
| 


ecounell composed of 


eontracts, ete. Also an advisory 


physicist and optical engineer, a metallur@ist, a referee in 


the State Labor Department, a business executive and ex- 


perie need rage man, all ot whom have been commissioned. 
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It is planned to secure an industrial engineer to head this 
board of technieal advisors to the district chief. 

To date, 56 reserve officers have been secured and as- 
signed to their respective places in the organization. The 
inspectors have been assigned to their plants. Each officer 
knows his assignment and at least has an outline of the 
function of his particular section. Seventy per cent. of 
the officers have had at least two weeks’ active duty training 
at an arsenal, in the district, in the Office of the Chief of 
Ordnance, or in the Office of the Assistant Secretary of 
War. Many of them have had several periods of training 
at different arsenals, thus qualifying in the manufacture of 
various types of material and becoming capable of being 
the real head of one of the manufacturing divisions of the 
district. A few have taken special courses of training 
along special lines. A great many have taken and are 
taking correspondence courses and improving themselves as 
ordnance officers even when they are unable to take two 
weeks or more for active duty. Those living near the dis- 
trict office attend meetings at which ordnance subjects are 
the main feature usually presented by an officer from the 
Office of the Chief of Ordnance and illustrated by slides 
or moving pictures. All are kept in touch with district 
activities by bulletins issued about nine times a year. 

Reserve officers have also cooperated in their respective 
civilian positions in assisting in the making of factory 
plans and in the development of new methods of manu- 
facture. Their activities and interest are increasing as the 


organization grows. Promotion and reappointment depend 


upon their degree of interest and work. As the assign- 
ments below show, a large percentage of the officers in this 
district are reeruited as second lieutenants and ample 
vacancies for promotion are available for those who earn it. 

Reserve officers in the Buffalo District are assigned as 
follows: 

District Col. Ledyard Jr.; 
Majors F. K. Richtmyer, Wm. H. Keen, C. K. Blatehly, 
Chas. E. Smart; Captains C. H. MeKnight, M. H. Clark, 
Paul First Lieutenant W. B. 
Franke; Second Lieutenants: J. B. Stern, T. S. Hubbard, 
E. F. Searles, C. R. Webb, C. H. Churchill, L. C. Bennett, 
J. L. Davidson, C. M. Price, O. E. Zabel. 

Ammunition Division: Majors C. F. Morley and FE. P. 
King; Captains Wm. H. Boyer, J. F. Kruchten, Warner 
MeLaughlin; First Lieutenants S. A. Smith, D. L. 
Rehlaender, G. B. Roth, J. H. F. Madgett; Second Lieu- 
Ager, D. A. Reesor, D. A. Rogers, C. W. 
Sterrett, K. B. Castle. 

Majors A. M. Platoff, H. A. 
Lieut. W. D. Bartlett; Second 


W. Hammond, W. G. Mollen- 


Headquarters ° Cogswell, 


Tanner, R. J. Hannon; 


tenants L. J. 
Lepsch, J. W. 


Small Arms Division: 
First 


Lieutenants B. F. Titus, E. 


Brown, J. Morgan; 


herg, E. Posner, J. L. Hodgkins, A. E. Smith, R. C. 
Van Sickle. 
Artillery Division: Capt. G. R. Brophy: First Lieut. 


S. S. Seott; Second Lieutenants R. J. Sloan, F. J. Mollerus, 
D. C. Lamb, A. W. Laird, A. J. Alaura, K. H. 
I). D. Alexander, Loyd Colston, R. H. Sharp. 


Jewett, 





Heroes of Picatinny 


SEVEN officers and enlisted men of the Army recently 

were aworded the Soldier’s Medal for heroism in con- 
nection with the Lake Denmark Naval Ammunition Depot 
disaster, July 10, 1926. Those whose heroic work merited 
the Soldier’s Medal, a new Army award, are Maj. N. F. 
Ramsey, Commanding Officer at Picatinny Arsenal at the 
time of the disaster, now stationed at the Command and 
General Staff School at Fort Leavenworth, Kan.; Maj. 
Herman H. Zornig, former chief of the Technical Division 
at Picatinny, now assistant Military Attaché at Berlin, Ger- 
many; Maj. Augustus L. L. Baker, M. C. Res., of Dover, 
N. J., contract surgeon at Picatinny; Capt. John P. Harris, 
chief of the Loading Department at Picatinny; Capt. Joel 
G. Holmes, former head of the Explosives Department at 
Picatinny, now Ordnance representative on the Coast Artil- 
lery Board at Fort Monroe, Va.; Technical Sergeant Chris- 
tian J. Vogt, Ord. Dept.; and Staff Sergeant Arlie L. 
Downey, Finance Department, U. S. A. 


The citations accompanying the awards were: 


To Major Ramsey: 

“For heroism on July 11, 1926, during the explosions at the 
Lake Denmark Naval Ammunition Depot, near Dover, New 
Jersey. Major Ramsey, in charge of a party of eight men, 
entered the burning area at 6:30 A. M. to search for First 
Lieutenant George W. Bott, Jr., United States Army, who 
was known to have been in the powder factory at the time 


of the first explosions late the preceding afternoon. 
Throughout the search they were in close proximity to 


burning magazines, and exposed to frequent explosions of 
large caliber shells and small arms ammunition. While 
there was still possibility of more serious detonations and 
at the risk of their lives they located the body of Lieutenant 
fott, and with great difficulty succeeded in removing it from 
the wreckage to a point outside the danger zone.” 





Disaster Honored 


Similar citations accompanied the awards to Major 
Zornig, Captain Harris, Captain Holmes and Sergeant 
Vogt who were members of the reseue party led by 


Major Ramsey. 


To Major Baker: 


“For heroism on July 10, 1926, during the explosions at 
the Lake Denmark Naval Ammunition Depot, near Dover, 
New Jersey. Doctor Baker, the contract surgeon for 
Picatinny Arsenai, was in his office in Dover, N. J., when 
he felt the concussion of the first explosion and imme- 
diately left for the arsenal. Upon learning that an injured 
woman was lying in the road near the point where the 
two heaviest explosions had occurred, Doctor Baker, ac- 


companied by two other men, proceeded toward that 
point. While there was probability of other serious 
detonations, they reached the injured woman, rendered 


first aid, and dispatched the patient to the hospital. The 
rescue was made at a time when there was a continuous 
roar of exploding magazines and when the air was filled 
with flying shells, stones and fragments of buildings, 
and was effected shortly before the third heavy explosion 
occurred,”’ 


To Sergeant Downey: 


“For heroism on July 10, 1926, during the explosions at 
the Lake Denmark Naval Ammunition Depot, near Dover, 
New Jersey. Sergeant Downey upon learning that an in- 
jured woman was lying in the road near the point where 
the two heaviest explosions had occurred, accompanied by 
two other men, proceeded toward the point. While there 
was probability of other serious detonations they reached 
the injured woman, secured a litter and dispatched the 
patient to the hospital. The rescue was made at a time 
when there was a continuous roar of exploding magazines 
and when the air was filled with flying shells, stones and 
fragments of buildings, and was effected shortly before the 
third heavy explosion occurred.” , 
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16-inch Gun, 50 Caliber, Ready for Shipment from Watervliet Arsenal. A 75-mm. Field Gun in Forcground. 


Manufacture of Cannon at 
Watervliet Arsenal 
Development of Modern Types and Production Methods 
Hugh Smith 


RIOR to the year 1887 all cannon in 

use by the United States Army had 
been manufactured by commercial concerns 
in privately owned plants. Following con- 
gressional action authorizing the establish- 
ment of modern seacoast defenses necessitat- 
ing the manufacture of a large quantity of 
ordnance the Secretary of War, in March, 
1887, instituted proceedings which led to the 
founding of a federal plant at Watervliet 


for the manufacture of cannon. An existing 


one-story brick building, 50 feet wide by 592 
feet long, was immediately fitted up and 
equipped for a shop and manufacture com- 
meneed in October, 1887. The equipment, a  Boreman 
large part of which was necessarily of a 
special type, was acquired partly by transfer 
from privately owned plants which had been 
engaged in producing similar matériel. 

These initial facilities were later greatly increased by 
erecting and equipping the large seacoast eannon shop. 
This shop was placed in operation in October, 1890. The 
principal type of cannon authorized for manufacture at 
that time, initial orders for which were placed with this 
arsenal, were as follows: One 3.2-ineh field gun, Model 
1890; two 8-inch rifles, Model 1888; three 12-inch rifles, 
Model 1888; four 12-inch mortars. Model 1890. 

All these types were the result of recent development 
at that time and were a decided departure from similar 
matériel then in serviee which they were to replace, name- 
ly: the 3-inch wrought iron gun, the 8-ineh converted 
Rodman gun and the 12-inch mortar. Model 1886 and 
1886 MI. 

The 3-inch wrought iron gun was constructed by wrap- 
ping boiler iron around a wrought iron mandril, heating 


the resulting cylinder to a welding heat and then passing 


it through rolls. after which it was bored. rifled and 
turned. 





HUGH SMITH 


Cannon Shop at Water- 
vliet Arsenal for past 35 
years and one of the 
leading American au- 
thorities on cannon con- 
struction. 


The 8-inch converted rifle was a modifica- 
tion of the 10-inch Rodman east iron gun 
formerly in service, the object of conversion 
being to render them more accurate and 
powerful by changing them into rifled guns. 
This was done by boring out the original 10- 
inch bore to a somewhat larger diameter and 
inserting a tube which had been finish bored 
and rifled prior to its assembly. 

The 12-inch mortars, Model 1886 and 1886 
MI, were both of the breech-loading type and 
both were rifled. The 1886 model was of the 
single piece east iron construction, the 1886 
MI of similar econstruetion with the addition 
Seacoast of reinforcing steel bands or short hoops. 

All modern guns of 3-ineh caliber and 
above are of either ‘‘built-up’’ or ‘‘wire 
wrapped ’’ construction with the exception of 
some experimental designs which are made 
of one piece tubes with or without loose liners. The manu- 
facturing operations of the latter type are practically the 
same as those for the preceding models. <A diseussion of 
one type will, therefore, illustrate a typical manufacturing 
procedure for the construction of modern cannon. 

The manufacture of a 14-ineh .50 caliber breech-loading 
gun of the built-up type is considered representative of 
general practice. It will be understood, however, that the 
following discussion relates to the gun body only and will 
be confined to certain mechanical operations applicable 
telltaling, 


rough and finish boring, step boring and taper boring the 


to this class of manufacture only, namely: 


tube for the liner, finish boring of gun, step threading of 

breech recess and rifling. The subjeet of breech 

mechanism manufacture and shrinkage operations are 
discussed elsewhere in this issue. 
Telltaling 

The first operation on all major forgings, upon receipt 

at the finishing plant, is the telltaling, the purpose of 
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that there is sufficient metal, 


properly distributed, to allow for machining to prescribed 


whieh is to determine 


dimensions. The proceedure is to place the forging in a 
lathe, one end held in the lathe ehuek and the other end 
in a revolving rest, then by adjustment of the chuck and 
the revolving rest jaws cause the exterior of the forging 
to run true. 
The telltale 


eonsists of a 


which is then introduced into the bore, 


light 


longer than the forging; it 


wooden beam, resembling a_ straight 


edge somewhat is trussed by 
taut wires from the center to both ends to obtain rigidity. 
It has a fulerum pin sufficiently removed from the longi- 
tudinal center to obtain a slight preponderance on the 
outer or ‘*reading’’ end. This pin is resting across the 
top edges of a long wooden trough or container which is 
mounted at proper elevation to permit the beam to pass 
through the bore of the forging. On the forward end of 
the beam, which operates in the bore, is a vertical steel 
point which is held in contaet with the top element of the 
bore by the preponderance of the outer or rear end of the 
beam. Across the container at the outer end of the beam 
is a small moveable block to which is attached in a ver- 
ordinary machinist’s seale. On the 


tical position an 


extreme rear end of the beam is fastened a sheet metal 
pointer which extends beyond the beam and rests against 
the flat side of the seale. When ready to commence the 
telltaling operation a zero or starting point is established 
on the forging and readings are taken at 90° apart on the 


cireumferenee and at fixed distances throughout the length 


of the bore. 


For easy reference the four chuck jaws are 


Interior of Seacoast Cannon Shop at Watervliet Arsenal Showing Completed and Partly Finished Guns. 





generally marked 1-2-3-4 and No. 1 is taken as the zero 
The taken and 


recorded with No. 1 jaw at the top center and the point 


or starting point. first reading is now 


in contact with the bars. The rear end of the beam is 
then raised enough to free the pot on the forward end 
from contact and the lathe rotated so as to brine No. 2 
jaw to the top center, the rear end of the beam lowered 
and the second reading taken. Readings are thus taken 
at the four designated points on the cireumference and 
the beam then moved forward, generally one foot, for 
the second set of readings. 

From the above description it will be seen that any 
difference shown by the pointer on the seale at readings 
at No. 1 represents 


Should there 


on stops 2, 5 and 4 from that shown 


the eccentricity of the bore at that point. 
not be any difference between the four readings there 1s 


obviously no eccentricity. 


When complete readings have been taken throughout 


the bore of the forging and the result indicates sutlicient 


metal to cover any existing eccentricity or irregularity, 


spots of a preseribed width and diameter are turned on 


the exterior. These spots then become the basis of align- 


ment for the subsequent boring. Should the irregularities 


shown by the readings be greater than the stock to be 


removed permits, it becomes necessary to readjust the 
position of the forging by means of the chuck and steady 
rest Jaws and then again telltale. 

In the ease of seant stock and badly irregular bore it 
may be necessary to readjust the forging several times 


before a satisfactory setting is obtained. Very long forg- 
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ings, such as tubes and liners, have to be telltaled from 
both ends and must, therefore, be reversed in the chuck 
to complete the operation. Before reversing a very nar- 
row spot is turned on each end of the forging removing 
only enough metal to round up; the forging is then re- 
versed and adjusted to these spots. The method and 
purpose of telltaline has been deseribed in considerable 
detail sinee, as far as known, no parallel exists in ¢om- 


mercial machine shop practice. 
Boring 


The term ‘trough boring’’ is really a misnomer when 
applied to a tube or a liner as the reugh boring operation 
in these cases consists of one roughine and one finishing 
eut. The type of reamer or boring tool used to produce 
eylindrieal bores is practically the same regardless of the 
size of bore, the fimishing reamer—particularly for long 
hores—being generally somewhat longer than the rough- 


s sometimes termed a ‘*hog-nose 


ing reamer which 
reamer.’’ The body of the reamer is a flat cast Iron or 
east steel head of varving thickness according to the size 
of the head which terminates at one end in a taper shank 
for assembly to the bering bar. At the forward end of 
the head are two pockets or recesses in which the cutters 
are mounted. The cutters on the roughing reamer have 
the cutting edge on the extreme forward end of the cutter 
and at right angele to the axis of the bore. 

The cutters on the finishing reamer have their cutting 
edge on the sides with a slight taper on the forward end 
for a gradual entry of the eut. Both types of reamers are 
lined with well seasoned, oil impregnated, hard maple 
blocks. These blocks are bolted to the flats of the reamer 
somewhat to the rear of the eutters and are then turned 
to a diameter slightly larger than that of the cutters. 
A good firm fit of the wood blocks in the bore is abso- 
lutely essential since this is practically all that controls 
the direction of the reamer. 

When a forging has been prepared for boring, 1. e., tell- 
taled and spot turned, it is mounted in the boring lathe 
and held in the chuck at one end with the other end in a 
steady rest on the spot provided in the telltaling opera- 
tion. It is then centered at the chuck end by the turned 
spot near that end and at the steady rest end by measur- 
ing the distanee between the interior of the steady rest 
and the true spot on the forging, shifting the forging by 
means of the steady rest jaws until this distance is the 
same at all points on the cireumference. It should be 
noted that all steady rests on boring lathes are bored true 
with the lathe spindle, each one on its respective lathe 
bed. In the ease of lone comparatively slender forgings 
it is necessary to provide several steady rests equi-distant 
apart to hold up the sag of the forging. 

The free end of the forging is now counterbored for a 
depth of about four inehes to the exact diameter of the 
reamer to be used. The reamer which is carefully keved 
up into its socket in the bar is now slowly entered into 
the counterbore and again withdrawn in order to observe 
that neither one of the cutters is eausing a score mark 
in the counterbored spot in the forging. If this is found 
to be the ease the forging is shifted by the steady rest 
jaws until the ecounterbore is in exact alignment with the 
reamer. The readjustment required at this time is, if the 


preliminary set up has been properly carried out, only a 


matter of a few thousandths of an inch. The eut is now 
started and earried forward about an inch beyond the 
counterbore so that the reamer is surely working under 
its full load. The reamer is then withdrawn and the part 
cut by the reamer ts checked for size; if found oversize 
the reamer cutters are honed-off and a second trial made 
until the exact size is obtained; seldom is more than one 
trial needed, however. 

It should be noted that the honing-off remedy ean only 
be resorted to on rough boring operations; when a 
finishing reamer does not cut the prescribed s1zZe on the 
first trial it must be relined. 

Oil is fed in large quantities to the reamer cutters at 
about 20 pounds pressure. Mineral lard oil is generally 
used on all boring operations. A cutting speed of about 
16 to 18 feet per minute is used on the roughing reamer 
with a feed of .03 per revolution; however, as there are 
two cutters at work simultaneously the depth of cut is 
1D per cutter, The seeond or finishing reamer is started 
in the same manner as the first one. This reamer, how- 
ever, is run at a cutting speed of ten to twelve feet per 
minute with a feed of .08-ineh to .10-inch per revolution. 

The amount of enlargement made by the first reamer 
naturally depends upon the amount of stock left in the 
bore by the steel works. Sometimes this is irregular to 
such an extent that the width of the cut on one side in 
the bore may be %,-ineh and on the other side barely 
enough to true up. The second or finishing reamer is 
always removing a definite amount of stock, generally 
10-inch on the diameter. The inner tube or liner in a 
14-inch gun is preliminary bored to 13.70 inches, using two 
reamers as deseribed above before being turned for as- 
sembling in the gun. The finish or smoothness of this 
bore must be such as to permit stargage readings to be 
taken to within .0005-ineh to cheek the compression ob- 


tained when the liner is assembled in the gun. 


Step Boring Main Tube 


The bore of this forging, as received at the finishing 
plant, is composed of four eylindrical zones of diminish- 
ing diameters towards the muzzle end. When finally pre- 
pared for assembly of the liner this bore has been con- 
verted to four tapered zones each one of a lesser diameter 
towards the muzzle. Before this stage is reached there 
are, however, a great number of intervening operations, 
the first one of which is called *‘rough step boring.”’ 
When prepared for and mounted in a boring lathe in 
the manner previously described with the rear or large 
end in the steady rest, the first zone is enlarged to a 
predetermined diameter by means of the usual roughing 
and finishing reamers. For boring the second or next 
smaller zone a reughing reamer is prepared in the usual 
manner with the wood liners turned to size. A number 
of narrow hard maple strips are then nailed longitudin- 
ally on the exterior of the reamer liners and these strips 
are then turned to fit the bore of the first zone. These 
strips will then serve to steady and align this reamer 
in the already machined larger zone when it is making 
its own start in the second zone. When the ends of the 


1 


strips come in contact with the shoulder as the reamer 
proceeds into the bore the copper nails holding the strips 
to the main liners are sheared off and the strips are left 


behind in the larger bore. The finishing reamer for the 
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second zone is then prepared and started in the same 
The third 
way with the 


machined in 
the 
strips nailed to the third zone reamers are turned to fit 


manner. and fourth zones are 


the same following variations: wood 


the bore of the second zone. Since, however, the entrance 


to the second zone is about ten feet inside the end of 
the tube a considerable droop would take place in the 
boring bar if extended that distance from the nearest 
housing, particularly so with the weight of the reamer 


the end of 
To take eare 


while 


added at 
the bar. 
of this droop 
the third zone reamer . 
is passing through fon 2 
zone 1 and entering 
zone 2, following 
rings are provided 
on the bar in rear of 
the reamer. These 
rings are bored to a 
slip-fit on the bar and 
turned about .01-inch 
smaller than the bore 
in which they are to 
serve. When the third 
zone reamer is moved 
forward into zone 2 the following ring behind the reamer 
is pushed along with it, thus holding the reamer centered 
until the strips on the reamer liners enter zone 2. When 


boring the fourth, or muzzle zone, 2 sets of following 


rings have to be provided in order to earry the reamer 


and 2. 


through zones 1] 
A tter 


insure that no runout 


telltaled to 
found 


roughing reamer the bore is 


Should 


each 
exists. the bore be 
not true another roughing reamer has to be prepared of 
a size that will straighten out that zone with the smallest 
possible amount of enlargement, since any overboring at 
left in that 


operations, A 


this time reduces the amount zone for sub- 


sequent boring and reaming roughing 


reamer has to be used for the straightening operation 


before the finishing reamer can be used for the reason 
that finishing reamers, due to the shape of the cutters, 
have a tendeney to follow the path prepared. The only 
necessity for a smooth finish in the four zones of the bore at 
this time is the fact that the compression produced in the 
bore by each hoop as it is assembled on the tube has to be 
checked and proved by star-gage measurements. 

When the gun is completely built up, without the liner, 
the tube is again step bored preparatory to taper reaming 
the liner seat. The four existing zones are enlarged and 


the three shoulders carried forward at the same time suf- 


ficiently to leave just the right amount of stock at the 
rear of each shoulder for the taper reamers to clean up. 
Two reamers are used in each zone in this operation. The 


four zones which are now cylindrical, smooth, straight and 
concentric with one another are then split up into twelve 
shorter zones. This operation is done by reamers of a 
reverse type from those previously described in that the 
cutters are mounted on the rear end of the flat reamer head 
with the lined head serving as a pilot, the reamer being thus 
actually converted into a counterbore. 

The forward, or fourth, zone is first enlarged by one of 
one-third of its 


these eounterboring reamers for about 


A second reamer is then introduced into the fourth 


length. 





A 16-inch Gun being “Finish Bored” at Watervliet Arsenal. 





zone enlarging the middle section to a size halfway be- 
tween the original bore of this zone and its first enlarg- 
ment, the original fourth zone being now converted to three 
short zones with a stepdown in diameter of about .15-ineh 
on each one. The three remaining original zones are then 


similarly converted to shorter zones and the bore is 


ready to taper ream the liner seat. It is, of course, 
obvious that all these step boring operations require the 
behind the 
reamers as previously 
the 


use of a number of following rings various 
deseribed — in 
‘trough step boring’’ 
operation, 

The 
in taper reaming the 
seat in a 14 


gun 


reamers used 
liner 


inch are longer 
than those ordinarily 
used in eylindrieal 
bores. Twelve reamers 
are used, varying 
from 53.00 inches to 
63.00 inches in length, 
the total leneth of the 


being about 700 





. seat 
inches. The taper in 
the liner seat is .003-inch on the diameter per inch of 
length and the reamers naturally are made to conform to 
this taper. The reamer bodies are identical with those 
previously described except for the greater length, a short 
pilot carrier on the front end and the tapering diameter. 
A eutting blade, extending the full length of the reamer 
but made up in sections, is mounted along the edge on 
each side in pockets ent out in the body of the reamer. 
Impregnated maple blocks are bolted to the body, covering 
the full The 


pilot ring on the front of the reamer is turned to fit the 


length and turned to the required taper. 
evlindrieal zone about to be taper reamed; the reamer is 
inserted and held central at the start by the pilot ring 
behind the When the 


pilot approaches the shoulder of the next zone in front 


and by following rings reamer. 


the reamer is withdrawn, the pilot ring removed, the 
reamer cleaned and honed if required and then fed home 
to the proper distance from the end of the tube. Each 
succeeding zone is then taper reamed in the same manner. 
Great care must be exercised in stopping each reamer the 
correct distance from the end of the tube. So closely is 
this done that visual inspection or measurements cannot 


detect where the cut of one reamer joins the adjacent one. 
Finish Boring Gun 


This operation which is done after the assembly of the 
liner and is practically identieal with the preliminary 
horing of the liner, except that at this time the bore must 
be-—when eompleted—within .001-inch of preseribed size 
in addition to being smooth, straight, round and true with 
the One finishing 
reamer are used in this operation, both of the usual type 
The gun is 


the axis of oun. roughing and one 


except that they are about 12 


inches longer. 
first mounted in the boring lathe with the breech end in 
the lathe chuck and the muzzle end in a steady rest, with 
two additional rests between to help earry the weight 
and prevent any sagging. The roughing reamer 1s then 
advaneed about half way through the gun after whieh 


























NovEMBER-DECEMBER, 1927. 





ARMY ORDNANCE 153 





—_ 


the gun is reversed in the lathe and the roughing reamer 


js run through from the breech end to meet the cut 
started from the muzzle end. The finishing cut is then 
taken, starting the reamer from the breech end and run- 
ning it through to the muzzle end preferably without 
interruption. The finishing reamer removes about .10-ineh 
of stock from the bore with a cutting speed of not over 
10 feet per minute. The cut which is about 700 inches 
long is started at 14.0015 inches diameter and must finish 
at the muzzle end with a diameter of not less than 14.000 


inches. Not the least wearing down of the cutters ean, 


i! 


is fitted into these tee slots. At the front of the rifling 
head is a projecting shaft or plunger which when foreed 
in moves the tool carrier to the rear retracting the cut- 
ters and when moved forward carries the tool carrier with 
it extending the eutters. Radial adjustment of the cut- 
ters is obtained by control of the fore and aft movement 
of the tool carrier. This control is accomplished by means 
of a screw and nut attached to the rear of the tool carrier 
and accessible through a slot cut in the side of the head. 
Three sets of rifling cutters are used in rifling a 14-inch or 


16-inch gun. The first set of cutters finishes the top 





Rifling Machine at Watervliet Arsenal Showing Arrangement for Generating Curve or Twist of Grooves. 


therefore, be permitted and a slow cutting speed must 
consequently be used. 
Rifling 

Cutting the rifling grooves in a major ealiber cannon is 
one of the most accurate and delicate operations in its 
manufacture, and the most expensive per pound of metal 
removed, No real roughing euts can be taken in this 
operation and as the depth of the grooves in a 14-inch gun 
is .12-ineh it requires a great number of passes to com- 
plete the operation, particularly as not more than one- 
half the number of grooves at the most ean be cut at 
a time. 

The rifling head at present in use at Watervliet Arsenal 
for rifling guns of this caliber was developed during the 
World War and is commonly known as the ‘*White’’ 
type. This head is designed to earry half as many cut- 
ters as there are grooves in the guns, the eutters being 
spaced so as to eut alternate grooves with individually 
operated cutters for eutting each groove. These eutters 
are carried each in a radial groove and are expanded or 
contracted by means of a cone sleeve or tool carrier whieh 
aie sliding fit on the shaft upon which it is located in the 
interior of the head. The exterior of this sleeve is pro 
vided with a series of tee slots eut at an anele of 1° 30° 


with the axis of the head. One end of each rifling eutter 





radii of the lands and starts the groove to a depth of 
03-inch and by virtue of its shape which makes it eut a 
slightly wider path at each pass this tool will not throw 
up a burr that ean seore the head. The seeond set of 
cutters is shaped somewhat like a parting tool with the 
proper radius aeross part of its eutting edge for finishing 
the bottom of the grooves to prescribed size and contour. 
The third, or finishing set, conforms in shape to the com- 
plete contour of the groove except the top radii of the 
lands which were finished by the first set. A feed of 
0015-inch per eut is used for the first and second eut- 
ters and .003-inch per eut for the third cutter exeept that 
when within a few thousandths of full depth the feed is 
reduced to .0005-inch to insure a smooth and _ perfect 
finish. The eutting speed used is approximately 7 feet 
per minute with about double that amount on the re- 
turn stroke. 

The lubricant used consists of one part of animal or 
pure lard oil and two parts of kerosene and is supplied in 
large quantities at about 25 pounds pressure through an 
individual vent at each eutter. When a gun has been 
placed in position in the rifling machine with the muzzle 
end toward the rifling head and properly aligned so that 
the head and the following rings behind the head will pass 
freely through the gun then the stop for retracting the 


cutters at the end of the stroke ts adjusted. This stop 1s 
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a rod threaded on the rear end, extending into the powder 
chamber, held in a central position by spider shaped 
supports and secured in place at the breech end where 
the threaded portion passes through a flat bar which is 
clamped against the breech face of the gun. The cutters 
which are interchangeable are now inserted in the rifling 
head and the stop nut on the feed serew set so that when 
fully extended the cutters will pass through the bore 


without touehing. The stroke of the rifling bar is also 





adjusted so that it will be automatically brought to a 
stop the instant the eutters are collapsed. 

The cutters are now gradually fed out until they touch 
when the regular feed per stroke is begun. The desired 
amount of feed is obtained by backing off the stop nut, 
which is notched on the circumference, a certain number 
of notches before returning the tool carrier to extended 
position. The tool carrier is then moved forward, until 
arrested by the stop nut, by means of a small bar which 
is used as a lever fulerumed from slots in the rifling head 
under the exposed feed serew. At the end of each return 
stroke the eutters are all carefully examined by the opera- 
tor and any small adhesions of metal are removed with 
a copper seraper. When one set of grooves has been cut 
to full depth the head is indexed to the proper location 
for the second set, two settings only being required when 
a rifling head of the type described above is used to its 
full capacity. However, owing to the light construction 
of the rifling machine in use at this arsenal it is impos- 
sible to utilize the head to its full capacity and, there- 
fore, only one half the total number of eutters are in- 
serted leaving out alternate ones, thus necessitating four 
settings rather than two to rifle a gun of this size. 


Step Threading Breech Recess 
14-ineh 


gun is eut in a breech bushing and is machined complete 


The breech reeess or breech block seat in the 


before the bushing is assembled to the gun. The breech 
bloek of the ‘* Welin’’ 
monly referred to as the step type. The breech block seat 


used in this gun is type com- 
in the bushing is divided into four equal zones on the 
circumference, each zone is then divided into four equal 
sectors, each sector being machined to a different radius 
thus forming four longitudinal steps in each zone, each 
It will be 


bushing shown in the 


zone being an exact counterpart of the others. 
that the 
illustration is one for a 16-inch gun. 


noted, however, breech 


The largest diameter 








Step Threading the Breech Recess of a 16-inch Gun at Watervliet Arsenal. to the 


sector in each zone is not threaded and is machined to a 


radius somewhat larger than the root diameter of the 


thread in the adjacent sector. Similarly each adjacent 
seetor is cut to a smaller radius so that the root diameter 
of the thread in each sector will clear the top diameter 
of the thread in the next larger one. Before the breech 
block thread is eut in the bushing the interior is slotted 
to form the steps and the narrow tool elearance slot 
between each threaded sector is eut, the exterior of the 
fitted to the 
location of the 


bushing threaded, gun and 


quarterlined for interior 
thread. The photograph of the step thread- 
ing device shows a breech bushing mounted 
for cutting the interior thread. As will be 
noted the machine tool used is a standard 
screw cutting engine lathe equipped with a 
special attachment. This special attach- 
ment consists mainly of a east iron housing 
assembled in place of the compound slide, 
the base being set so as to permit longi- 
tudinal adjustment by means of the com- 
This is fitted 


with an extension or arm which earries tlie 


pound slide serew. housing 
tool block slide and the generating eam in 
The motion is imparted 
shaft 


the forward end. 


eam through gearing and a 


passing through the extension or arm. The cam action is 
synchronised with the location of steps in the bushing by 
slipping out of mesh one of the pinions in the gear train 
tooth 


Closer adjustment, if required, can then be made by means 


and reassembling in the nearest correct location. 
of a dog and adjusting serew connection in the driving 
shaft. 

In the threading operation the lead is generated in the 
usual way by means of the lead serew, the funetion of 
the cam device being merely to retract and advance the 
tool to 
prevent damage to fixture or work due to malfunctioning 


match the different heights of the sectors. To 
or other causes a shearing pin is provided in the drive 
shaft and the driving belt on the lathe left loose enough 
to permit slipping should the load be suddenly increased. 
As a further preeaution the back gears on the lathe are 
also set so that any unusual load will throw them out 
of mesh. 
Latest Developments 

The progress of gun manufacture has been almost con- 

first 


Many radical changes have taken place from 


tinuous from the muzzle-loader to the modern high 
power guns. 
single piece gun tubes to assemblies of built-up guns, 
presenting many difficult problems of manufacture. The 
recent change in design has been a reversion from 
This has 


most 
the built-up gun back to the single piece tube. 
been brought about by inereased strength of material ob- 
eold 


addition to this simplification the life of the 


tained in the auto-fretted or worked forging. In 
eun has 


With 


antiaireraft guns especially, the wear on the rifling 1s 


been greatly increased by the use of a loose liner. 


very great on account of the high powder pressures. 
Renewal of liners becomes a very simple operation in the 
field in time of war and fewer guns are kept out of ser 
vice since the renewal of loose liners is only a matter of 
a few hours as against about six weeks’ time required to 


replace a shrunk-in liner. 
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manufacturing 


The 
operations for the econ- 


struction of tubes and 


loose liners are quite 


similar to and present 


no greater difficulties 


than those required for 


4 
| 
4 


members of built-up 


guns. 
The fact that loose 
liners are made with 
a slight taper and a 


verv small clearance in 


the tube or liner seat 


permits them to be _ 
easily withdrawn or “§ 
sembled to the gun. * 

The 


clearance, 


relatively = small 
however, 
makes it impracticable 
to have interchangeable 
no difficulty 
this 


manufacturing 


liners, but 
arises in respect 
from a 
point of view as a new 
liner can be made at any time from the star gage records 
of the liner seat for any particular gun. 

been made for several types ot 
The 


loose liners 


Loose liners have now 
guns up to and ineluding 105-mm., antiaireraft guns. 
success attending the manufacture and use ot 
has led to the design of larger calibers. Keyways prevent 
the rotation of the liner and two shoulders prevent the 
forward movement in the tube. The keyway at the muzzle 
end is usually longer than the key itself to allow for the 
lengthening of the liner during firing. Tests with loose 
liners indicate that the manufacture has reached beyond 
the experimental stage as some liners have been fired 
several thousand rounds—one especially of 35-inch caliber 
having been fired over 3,000 rounds and is apparently in 
good condition for another thousand. 

The manufacture of single piece gun tubes and the loose 
liners with which they are provided does not present any 
manufacturing problems not already encountered in the 
the 


ting of a loose liner are no closer than those preseribed 


built-up types. The tolerances in very aceurate fit- 
for shrink surfaces and the boring and turning operations 
are quite similar to and no more difficult than those for 
assembled guns. Another departure which came with the 
one piece gun was the method of attaching the breech 
ring. With the first type of 3-inch antiaireraft gun, for 
Due 


making these members integral 


instanee, the jacket and the breech were integral. 
to forging difficulties in 
the three piece construction was adopted for this gun 
and the that the 


jacket with a light shrinkage. The breech ring is then 


breech ring in type is threaded onto 
held in place with a set serew which prevents it from 


unserewing during firine. 


Inspection 


During all manufacturing operations each piece of work 


must pass through the Inspection Department before ac- 
ceptance, 
forging, 


Inspection begins with the arrival of the rough 


A forging is first given a gun and assembly 





Star Gaging a “D” Hoop of a 16-inch Gun at Watervliet Arsenal. 


number which follows it 


through to completion, 


as for example, Hoop 
B3 of Gun No. 110, 
Foreing No. F5660. As 


soon as telltaling is com- 
pleted and a roughing 


eut is started the in- 
spector watches for and 
records any and all de- 
fects. These defects may 
be slight and require 
the 


records or they may be 


only notation in 


of such serious ¢on- 
Sequences as to result in 
immediate 


Such 


rejection. 

deteets as 
streaks and very minute 
holes and sand splits are 
recorded tor 
the 
Sand splits 


merely 


future reference in 


hn report, 


of larger dimensions 


and eracks—both radial 


and longitudinal—must be noted and if still present in the 
finish cut causing chips to break off should be cause for 
rejection. Other causes for rejection depending upon the 
seriousness of the defect are slag spots, ghost lines, flakes, 
segregation and burnt steel. Examination of both finished- 


bored and turned-surfaces is carefully made and all im- 


perfeetions noted. In bores this examination is made 
with the aid of a strong hight and a magnifying mirror 
attached to a handle and inserted into the bore; for ex- 


tremely long bores, such as the tube or liner, a field glass 


may also be used in magnifying the area under close 


examination, 
Next in importance to inspection for defects is measure- 
Each 


determine 


member after finish 
the 


3-point star gage 


ment of dimensions. boring is 


carefully star gaged to interior diameter 


the entire length of the bore. A is used 
taking two complete sets of readings 180 degrees apart 
the 
All these readings must be very carefully taken and ree- 


at intervals of one ineh entire length of the bore. 


orded as they are used as a basis for making the shrink- 
age drawing which determines the diameter of the male 


the 
jacket, making due allowances for compressions. 


part which is turned to fit bored hoop, tube, or 


Star 
gaging is followed by inspection of turned surfaces for 
proper diameter and this in turn by again star gaging 
the inner bore of the tube or foundation member after 
each assembly of an additional hoop to note compression 
until completion of the gun. All data are reeorded in the 
record of inspection for each gun, ineluding, most im- 
portant of all, the final star gage of rifling with a set of 
readings for both the diameters of lands and grooves. 

No eannon or part is finished without the inspector’s 
stamp of acceptance. This stamp indicates that all parts 
drawings 


f all 


future 


and assemblies have been made according to 


and proper size and also that a complete reeord 


sueh dimensions are on file and available for 


reference in ease of later defects in proof firing, replace- 


ment of liners, alterations or modifications. 
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Shrinkage Operations in the Construction of 
Built-Up Cannon—As Practiced at 





the Watervliet Arsenal 








P to the time of the Civil 


the muzzle-loading type and east in one piece, the 


materia! used being either bronze or east 
after the Civil War an 


strengthen these cast cannon bodies by shrink- 


effort was made to 
ing on a series of welded iron or steel bands. 

As the steel industry developed and it be- 
came possible to obtain forgings of a suf- 
ficient size the cast iron tube was reinforeed 
by layers of superimposed short hoops shrunk 
in place. The 12-inch Model 1886, 
was the first cannon of this type made in the 


mortar, 


United States, the cast iron body being thus 
strengthened by short outside hoops varying 
in length from 7 to 29 inehes. 

With the great advance in the steel industry 
it soon became possible to obtain forgings of a 
size suitable for guns constructed by the built- 
up method. Gun forgings are now being made 
76 feet in length and weighing 40 tons in the 
rough machined condition. Such large forgings 
have been made at both the Bethlehem and the 
Midvale steel works. All forgings used in the 
manufacture of built-up cannon are heat treat- 
ed to the desired physical properties at the 
steel works and rough machined before ship- 
ment to the gun plant. 

The theory of the built-up gun may be out- 
lined as follows: A gun made from a single 
withstand 
that 
inner fibers to the elastic limit of the metal. 


eylinder can safely no pressure 


greater than which would expand its 
If, however, this cylinder can be compressed 
so that its inner fibers have reached their 
elastic limit for compression then we have 
practically doubled the strength of the tube 
sinee we can safely introduce a pressure which 
will bring these inner fibers from a state of 
compression to the normal and then from the 
normal up to the elastie limit for expansion. 

In the built-up gun the exterior diameter of 
the interior cylinder is slightly greater than 
the interior diameter of the eylinder which 
This latter cylinder is heated 
that it the 


will envelop it. 


and expanded so will go over 


former. When this outer eylinder cools and contracts it 
will compress the inner cylinder. The theoretical maximum 
Increase in strength by this method of construction is 


more nearly approached as we inerease the number of 


layers of these cylinders. This led to the 


type of construction. 
both in this country and in England, 


War all eannon were of 


iron. 


wire-wound 


It was for a time extensively used 
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An Old Bronze Cannon. 


removed 


place. 
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As an example of the greatly increased power obtained 
by the built-up cannon over the old type east, single piece 
gun, one may recall the memorable drawn battle between 


the Monitor and the Merrimae in Hampton 
War. The Monitor 
equipped with two 11-inch Dahlgren guns was 


Roads during the Civil 


unable to penetrate or destroy the improvised 
armor on the Merrimae and the guns of the 
Merrimae were equally powerless to infliet any 
serious damage on the 8-ineh iron armor of the 
Monitor. 

The projectile from the first 8-inch built-up 
guns constructed in this country could readily 
penetrate at a range of 1,000 yards iron 
armor 8 inches in thickness with backing or 
6 inches of case-hardened modern steel armor 
plate at the same range. 

The assembly of the various members that 
go into the making of a built-up gun is a 
with no commercial 


highly specialized art 


Years of practical experience and 


familiarity with the use of the 


parallel. 
equipment and 
a thorough knowledge of former results are 
absolutely essential if the results obtained are 
to correspond to the theoretical calculations. 
After a hoop has been bored and star-gaged 
and the male member turned to these star- 
gage dimensions plus the desired shrinkage the 
hoop is heated in an electrie furnace to a pre- 
determined temperature varying from 400° F. 
to 850° F. dependent on the amount of shrink- 
age, the diameter of the bore, and the thick- 
ness of walls of the hoop. It is also governed 
by the overall length of the hoop and at what 
point, longitudinally, in the bore the shoulder 
contact is located. To minimize as much as 
possible any tendency of the hoops to warp or 
buckle when heated they are generally sus- 
pended vertically in the furnace. The mem- 
ber on which the hoop is to be assembled is 
mounted in the shrink pit in a vertical posi- 
tion in such a manner that water for cooling 
can be applied to the interior of this member 
thus preventing it from taking on too rapidly 
When the hoop is 


overhead 


the heat from the hoop. 


the means of an 


furnace, by 


traveling crane, its interior diameter is measured at both 
ends to insure that it has attained the desired expansion. 
The hoop is then moved to a position over the male mem- 
her, is very carefully centered and then lowered into 


The water is at onee applied in the lowest one 


Watervliet Arsenal. 




















up 
ily 
‘on 

or 


ior 


red 


he 


re- 


10 


ne 


NovEMBER-DECEMBER, 1927. 





ARMY ORDNANCE _ 








+ ; a fo OS Ty 
tod PRR PT 


‘ ae ee ee ere 


~ > os 


of the water rings, which is located nearest the contact 


shoulder. Sometimes as many as four water rings are 
used, during the cooling operation. 

After the water has been turned on suecessively 
through these rings in their original position they are, 
except the first ring which remains at the contact 
shoulder, gradually raised following a_ definite time 
schedule. The outer cylinder is thus brought gradually 
into contact with the inner member as by this cooling 
and shortening process it is drawn to the shoulder where 
contact must be maintained. 

On some of the larger hoops on a 16-inch gun as much 
as 55.000 gallons of water are used in the cooling opera- 
tion which occupies almost one hour. When the contact 
shoulder is some distance from the end of the hoop, 
protection must be provided against too rapid cooling 
below the contact shoulder, This is accomplished by 
fastening on the hoop a few inches below the shoulder a 
conical sheet metal hood to shed the water. In assem- 
blies of this nature the water is first applied a_ short 
distance below the actual 
shoulder in order to pull 
the hoop hard against the 
shoulder. This insures 
that no slippage will take 
place when the gun is 
subjected to firing strains. 
Sometime it is necessary 
to invert the common 
practice of assembling 
the heated hoop over the 
male member and instead 
insert the male into the 
heated hoop, this is gen- 
erally called ‘*‘ muzzle in- 
sertion.’’ This happens if 
the contaet shoulder, 
against which a eertain 
amount of pull should be 
assured in the assembly, 
is located close to one end 
of the hoop, it then be- 
comes necessary to invert 
the process in order to 


cool away from th 


shoulder. 





A Built-up 8-inch 55 Caliber Gun and a Set of Rough Forgings. 





A Partly Built-up 16-inch Gun Being Lowered into the 
Shrink 
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As previously stated hoops are frequently heated as 
high as 850° F. This is a much higher temperature than 
is necessary for actual assembly but the additional clear- 
ance is needed to keep the hoop from gripping the inner 
cylinder above the water rings as they travel upwards. 
Taking as an example one of the longest hoops on an 
8-inch Navy gun the maximum expansion in this hoop 
when heated is about .10, whereas the shrinkage is not 
over .023, the cooling operation taking about 35 minutes. 

The successful assembly of inner tubes or liners of the 
latest type is a very difficult operation partly due to the loea- 
tion of the shoulder which in some eases is about 3 inches 
from the rear end of the piece. The exterior surface of such 
liners is conical with a taper varying from 0.002-inch to 
0.007-inch per inch. This taper facilitates assembly and per- 
mits the use of a much lower temperature in heating the guns. 
lor instanee, a 16-inch liner approximately 69 feet long 
can be assembled, both members cold, to within 6 inches 
of being seated if the taper is 0.003-inch per inch and 
the shrinkage 0.018-ineh. With an average shrinkage of 
018 it would only be 
necessary to heat a 16- 
inch gun of that type to 
about 125° F. above shop 
temperature in order to 
assemble the liner, if ae- 
tual insertion were all 
that need be considered. 
At the above tempera- 
tures the liner and the 
gun would be in actual 
: contact but the gun would 
Ih ™ be about 0.70-ineh longer 
than the liner. Under such 


Ai Qaall rita 


conditions of assembly the 
liner would rise off the con- 
tact shoulder at the rear 
end rather than push its 
way downwards against 
the taper. To provide a 
satisfactory working clear- 
ance, it is, therefore, neces 
sary to use a higher tem 
perature, although much 
less than the heat required 


3 for a cylindrical assembly. 
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In the case of the 8-inch 55 ealiber Navy gun which 
has the contact shoulder located about 3 inches from the 
rear end of the liner the assembly is as follows: The gun, 
completely built up except liner, is mounted, breech end 
up, in an electric furnace and brought to a temperature 
of 450° F. at 


The liner is prepared for assembly by having the 


the breeeh end and 575° F. at the muzzle 
end. 
bore threaded at each end for closing plugs to retain 
the water circulating 
in the liner after be- 
ing lowered in_ the 
gun. <A 2'-inch iron 
pipe extends through 
the muzzle plug to an 
bottom 
of the furnace. The 
lower end of this pipe 


is closed by a remov- 


outlet in the 


able plug and_ the 
upper portion within 
the liner extends to 
within 39 inches of 
The 


plug is 


its top. breech 
closing 
vided with a 144-inch 
inlet pipe 
extends down 


pro- 


water 
which 
within the liner to a 
point 14% inches from 
the bottom or muzzle 
end. The breeeh end 
plug is also provided 
with three outlet 
pipes which when the 
liner is assembled in 
the gun, extend be- 
yond the furnace and 
over- 
until 
the plug in the lower 


discharge’ the 
flowing water 
end of the outlet pipe 


The 214- 


is removed. 


inch outlet pipe in 
the bore of the liner 
with 10 


flapper valves lined with soft rubber and loeated an equal 


is provided 


disiance apart. These valves are controlled, each one with 


a pull wire extending through the breech end plug. The 
liner is filled with water before being lowered into the 


gun which remains in the furnace. The instant the liner 


is seated connection is made to the inlet pipe in the 


breech plug and the water turned on, the circulating water 


then escaping through the overflow pipes. At the same 


time the equipment which has been suspended in readi- 


ness from another crane is brought over the furnace, 


attached to the gun and a pressure of 200 net tons ap- 
plied to the breech plug to assist in holding the liner 


on its seat. The instant this pressure is attained the 


plug in the lower end of the outlet pipe is pulled and the 
water level in the liner is thus lowered to the top of the 
liner 


outle’ pipe permitting the upper °9 inches of the 


to take on the heat of the gun ‘f*er a proper interval 


B-3 Hoop for 8-inch Gun Being Checked by an Inspector for Expansion. 


of time each successive valve is pulled allowing about 
1 feet additional of liner surface to come in contact with 
the gun for each valve opened. The time required to lower 
the liner in place and hook up the hydraulie jack is ap- 
proximately four and one-half minutes, the time of c¢ir- 
culating water in the liner about 47 minutes. 
The equipment for holding the liner on its seat consists 
of a 350-ton hydraulic jack fastened to a cross beam with 
a rod attached to 
each end. The lower 


ends of these rods con- 


nect with trunnions 
on a large — strap 
clamped to the rear 


end of the gun. When 
in place, with the 


jack 


sure is 


extended, pres- 
exerted — be- 
tween the lower edge 
of the beam and the 
top ot the breech 
plug in the liner, the 
beam being held 
against upward move- 
ment by the rods, 
With this equipment 
it has been possible 
to hold these liners in 
actual contact at the 
shoulder. 

The disassembly or 
unshrinking of parts 
assembled with 
shrinkage is a_prob- 
lem presenting in- 
teresting features. 
This 


sorted to in 


pract ice 1s re- 


retubing 


and relining work. 
The term *‘unshrink- 
ing’’ in the Water- 
_<_llas. vliet Arsenal shop 


gag 


language means. to 





break the contact 

between and separate 
two cylinders that have been assembled by shrinkage. 
This is accomplished by heating the eompound eylinder 
and then by a sudden cooling of the inner member con- 
tract it away from the still heated and expanded outer 
member allowing separation. To accomplish this opera- 
tion successfully it is generally necessary to heat the parts 
least 850° F. The removal of a liner from a 12-inch 


The breech and muzzle 


to al 
gun is accomplished as follows: 
euds of the bore are threaded for closing plugs, the plug 
in the muzzle end being provided with a 114-ineh outlet. 
The breech plug is provided with two 214-ineh inlets and 
The 


down 


eight gun is put in the furnace 


to the desired 


11-inch outlets, 


with the muzzle end and heated 


temperature. When heated and thoroughly soaked through 


to an even temperature the gun is removed from the 


furnace and brought to rest, on the muzzle end, on a solid 


platform provided in the pit, and held in this position by 
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side braces while the lifting tackle is shifted and water 
connections made. The lifting tackle, which up to this 
point consisted of side rods attached to the trunnions of 
a clamp fastened against a shoulder on the gun or di- 
rectly on the gun trunnions, is now quickly removed and 
the crane hook eonnected to a large eve bolt screwed into 
the top end of the breech closing plug. In the meantime 
the two 214-inch hose have been connected to the water 
inlets and a slight 
strain is now exerted 
bv the erane enough 
cs completely 
straighten the gun to 
a dead vertical posi- 
tion but not enough 
to lift it. The water 
is now turned on and 
as soon as it is flow- 
ing through the out- 
lets without bursts ot 
steam the gun is 
raised about four 
inches above the plat- 
form being now held 
suspended entirely by 
the breech end plug. 
About one and one- 
quarter to two min 
utes are usually re- 
quired until the gun 
drops loose and _ thie 
liner is hoisted free. 

The removal of all 
taper liners” regard- 
less of size of gun is 
done in practically 
the manner described 
above. 

To disassemble a 
fun for retubine Is 
somewhat of a varia 
tion ol the same 
problem. Guns. sus- 
ceptible of retubine 
are generally eon- 
structed of three members, the tube, the jacket and the 
breech ring, the jacket covering the tube from the breeeh 
end about two-thirds the length of the tube and the 
breech ring threaded with a shrink fit, on the rear end 
of the jacket. As the tube is provided with a collar on 
the rear end it is obviously impossible to remove the 
tube from the jacket before the breech ring is removed. 
To disassemble the outer member of parts assembled with 
shrinkaos by the interior cooling method is, however, 
impracticable when there are three or more layers. This 
is due to the fact that when cooling is applied from 
the interior the contact between the two inner layers is 
first broken and from that moment there is no longer 
any appreciable radiation outwards hevond the broken 
contaet, 

For the above reasons it is necessary before attempting 


to disassemble the breeeh ring first to remove by boring 


that part of 


{ the tube which is direetly under the breech 


16-inch 50 Caliber Liner about to be Assembled in the Gun. 





ring thus exposing the interior of the jacket to the cool- 
ing water. The gun is then heated, removed from the 
furnace and clamped breech end up in a frame. Passing 
through this frame is a pipe in a vertical position with 
its upper end plugged and the walls perforated for about 
10 inches with a number of small holes. The gun is 
lowered into the frame until the breech end of the jacket 
is even with stand pipe and then clamped in place. The 
water is then turned 
on in the pipe and 
the spray brought to 
play on the bore of 
the jacket immediate- 
ly under the threaded 
surface for the breech 
ring. In about 20 to 
40 seconds the shrink 
will be broken and 
the breech ring ean 
be unscrewed. 

When relining worn 
out cannon was first 
attempted the liners 
were turned evlin- 
drically, in zones of 
increasing diameters 
towards the rear end. 
In assembling liners 
of this construction it 
was naturally neces- 
sary to provide 
ereater initial eclear- 
ance than is required 
for the assembly of 
taper liners and con 
sequently a higher 
temperature had_ to 
be used. In an at- 
tempt to seat a liner 
of this type on its 
contact shoulder, lo- 
cated about at the 


« ) ° 
| ss origin of the rifling, 
- i > 


the rear end of the 









bn 





eun was cooled with 
rather a sad result; it was found that the exterior hoop 
had, in the cooling operation, become loose on the gun, 
this being due to over-stress when suddenly cooled on the 
ueated and expanded inner member. This failure, how- 
ever, Was instructive in that it showed a possible method 
by which compound eylinders could be disassembled 
should the oeeasion arise. About two vears ago Water- 
Vliet Arsenal received a request for a large forging to be 
used in the construetion of a centrifugal easting machine. 
There was, at the time, on hand a 12-ineh gun, Model 
ISSSMI1., with the muzzle section blown off. The jacket 
forging in this gun was about of the size desired but in 
order to obtain it, it would be necessary to remove the 
two outer lavers of hoops assembled over the jacket and 
the tube on which the jacket was shrunk. The disassen 
bly was accomplished as follows: The section of the gun 
to be dismantled was suspended in the furnace and heated 


to about 950° F. When heated through it was placed in 
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the pit and the spray from 
five water rings applied on 
the exterior of the hoops to 
In about 


be removed. one 


and one-half hours the hoop 


limit if 


eooled in 


elastic the hoops 


were this ex- 


panded condition, while 


such parts of the metal, if 


any, that were not stressed 





at the rear end dropped off 


and the one adjacent in 
about two and _ one-half 
hours. The gun was again 
heated this time to about 


1050° F. in order to remove 
the next layer of hoops and 
the spray applied through 
five water rings as before. 
The rear end hoop this time 
dropped free in one hour 
and eight minutes, the see- 
ond in, one hour and twelve 
minutes, the third in one 


hour and twenty minutes. 


The tube was later removed 
from the jacket in the regu- 
lar manner as previously de- 
retubing 


seribed in opera- 


tions. Caleulations showed 
that the expansion obtained 


by a temperature of 500° F. 


would stress the outer sur- 
face of the exterior layer of 
hoops equal to the elastic limit if cooled over a mandrel 
of that size, the hoops representing the 
mandrel. Also 
950° F. an 
obtained at the 
hoops which would be sufficient to stress the outer sur- 


inner layer of 
that by 


expansion of 


heating to a temperature of 
().24-inch 


outer 


about would be 


contact surface of the layer of 


face of the exterior hoops about 100 per cent. over the 


Our Munitions Reserve 


**7 N only one phase of our material preparedness are we 
in desperate circumstances. We have no munitions to 
bridge the gap between the last hour of our rapidly de- 
teriorating and fast antiquating supply and the day when 
industry ean get under way in its quantity production. 
“Three months after our Regulars and National Guards- 
men recruited to strength go into action—not a rifle—not a 
machine gun on the ground or in a place—not a ‘seventy- 
five’ will be able to speak with authority. 
“The best possible advance planning for the manufacture 
of that kind of authority leaves a gap of from six to nine 
Do you 


months and, during that time, a helpless army. 


want your sons called to the colors with any such situation 
confronting them and the nation they will be expected to 
protect ? 

“You have the right to say to those of us who are charged 
with the national protection, ‘Why don’t you do something 
about it?’ 


“Nothing is so 


* * & 


expensive as paying the peace-time 


charges of a military establishment which cannot deliver 


in emergency. You pay your annual premiums, but you 


would have little prospect of actually collecting any acei- 


dent insurance. 





beyond the elastie limit 
would contract as the cool- 
ing progressed. However, 
since the hoops actually be- 
came free it is evident that 
even the interior surface 
of the hoops was stressed 
or radially expanded _ be- 


yond its previous elastie 
limit. A 
0.058-ineh 


the bores of the 


permanent set of 

took place in 
outer 
hoops in the disassembly, 
this set exceeding the orig- 
inal shrinkage by only 0.01- 
inch. This small clearance 
accounted for the long time 
required in the cooling 
operation as the = inner 
hoops had to be completely 
cooled before any clearance 
obtained. The total 


salvage 


was 


— 
WHEE Wouleinens for Seating 8-inch Gun Liner. 


eost of the above 


operations Was  approxi- 


whereas the cost of a new jacket forging 


$6,400 at 20 


mately $1,340.00, 


alone would have been about cents per 


to salvaging the jacket, five other 
large hoops weighing approximately 45,000 pounds, of a 
limit than the 


pound. In addition 


somewhat higher elastie original were thus 


preserved at a very slight cost. Such an operation has an 


economic as well as a research value. 


In Desperate Circumstances 


accidents. The world is 


In that free-for-all, 


“Wars are accidents, terrible 
still convaleseing from the last series. 
we were all badly hurt. We want no more of them. 

‘American industry prevents accidents by the installa- 
‘Safety First’ 


well follow its 


tion of all possible safeguards, by campaigns 


and by constant edueation. Nations ean 
example. 

“America’s best ‘Safety First’ eampaign lies in a sound 
and comprehensive program of Industrial Preparedness. 
Accidents don’t happen to those who are properly safe- 
guarded against them and prepared to meet them. When, 
through pure bad luck and despite all reasonable precau- 
tions, they do occur, the damage is slight and the results 
never fatal. 

“With these measures, edueation to prevent such national 
and international accidents must go on. Forgetting them, 
well-meaning pacifists to the 
We know from bitter ex- 


perienee that a sincere disposition to avoid them in itself— 


or disregarding their causes 


contrary—will not prevent them. 
° ” 

is not enough.”— 
Assistant 


as any perusal of our history will prove 
address by Col. MacNider, 
War, before the {ssociation of Mantu- 


facturers at Chattanooga, 


Hanford 
National . 
October °6, 1927 


From an 
Secretary of 


Te wi., 
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Present Trend in Breech Mechanism Design 


John D. 


P to the close of the Civil War the artillery of this 
country consisted of muzzle-loading smooth bore can 
non. Followine’ this period the rifled bore was adopted 
greater 
The 


advent of the rifled bore emphasized the necessity for the 


to give the projectile a rotation on its axis with 


stability in flight and consequent increased accuracy. 


breech-loading type as it was difficult to provide the pro 
jectile when inserted from the muzzle with an effective seal 
against the escape of the powder gases through the rifling 
grooves and also a positive driving foree to rotate the 
projectile. With breech loading these defects are eliminated. 

A breech mechanism is a mechanical device for closing 
the rear end of the bore of a gun after loading. The term 
the breechblock, all 


with it, and the necessary operating gear. 


includes mechanism contained in or 


The principal 
requirements of a successful breech mechanism may _ be 


said to be: safety, ease and rapidity of working, not 


easily put out of order, ease of repair, interchangeability. 





3.2-inch Field Gun, Model 1885—Breech Open. 


There must be provided some device which will prevent 
the powder gas from escaping to the rear. If any passage 
is open the gases are forced through it with great velocity 
by the high pressure existing in the bore. Their velocity, 
together with their high temperature, gives to them great 
the the 


mechanism are eroded to such extent that they are soon 


erosive power, and threads and parts of breech 


rendered useless. 

There are in use two principal devices for preventing gas 
leakage to the rear; one for use in cannon using separate 
loading ammunition, and the other in cannon using fixed 
ammunition. In the former device, known as the obtura 
tor type, the obturator composed of a plastic pad and steel 
split rings is mounted on a spindle between the front face 
of the breechblock and the rear face of the mushroom head 
on the obturator spindle. The pressure of the gases on the 
mushroom head compresses and expands the pad and split 
rings against the walls of the cas check seat in the chamber. 
In the latter type the propellant charge is fixed im a 
metallic cartridge ease formed to fit the powder chamber 
and obturation is obtained by means of the expansion of 
the case against the walls of the chamber under pressure 
of the firing charge. 


DeVoge* 


Progress in the development of breech mechanisms was 
slow and not until the early eighties was the actual replace 
ment of the muzzle loading field funs with breech loaders 
undertaken. 

The first breech loading gun manufactured at the Water 
The 
principal parts of the breech mechanism of this gun consist 
of the block, 


handle, handle and 


vliet Arsenal was the 3.2-ineh field gun, Model 1885. 


breechblock, ring, obturator, lever 


breechblock The 


block is of the interrupted screw type and is inserted from 


carrier 


vent cover. breech- 


the rear. The block is provided with serew threads on its 
outer surface which engage in corresponding threads in the 
breech of the gun. To facilitate closing and opening, the 
the bloek the 


The surface is divided lengthwise into six equal 


threads on and in breech recess are inter- 
rupted. 
sectors and the threads of the alternate sectors are cut away. 
The threads in the breech recess are similarly treated. The 
block may then be rapidly closed nearly to its seat in the 
vun and when turned one-sixth of a turn the threads on the 
block and in the breech recess are fully engaged and the 


breech closed. The breechblock is bored axially to take the 


obturator spindle which carries the obturator parts. The 
lever handle serves to rotate and lock the breechblock. The 
breechblock handle is used to withdraw the block. The 


earrier ring is hinged to the left-hand side of the breech 
end of the gun and serves to support the block and swing 
bored 


it to loading position. The obturator spindle is 


axially for the vent through which the charge is ignited. 


The vent cover is a bar which rides in a ¢am groove in the 
the 


carrier ring and automatically covers vent until the 


breech Is fully closed and locked, 





3-inch Field Gun, Model 1902—Breech Partly Open. 


3-inch Field Gun, Model 1902 


An improved design was brought out with the adoption 
Model L902, 


The eartridge case is 


This gun uses fixed 


fitted 


of the 3-ineh field gun, 


ammunition. with a sensitive 


center-fire primer which is exploded by a blow from a firing 


‘Chief, Specifications Section, Watervliet Arsenal 
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pin located in the breechblock. The principal parts ot the 
breech mechanism consist of the breechblock, block carrier, 
operating lever, extractor and firing mechanism. The 
breechblock is of the interrupted serew type having two 
threaded and two plain sectors. The block carrier is hinged 
to the right-hand side of the breech by the hinge pin and 
two hinge lugs. Clearance euts are made in the breech 
recess to allow the block to swing directly into the breech 
about the axis of the hinge pin. The breechblock is operated 
by the operating lever whieh is pivoted to a lug on the 
block earrier. The lever has a handle at its free end and a 
segment of a bevel gear at its pivot end which meshes in a 
segment of a bevel gear on the rear face of the bloek. On 
pulling the lever handle to the right, the first 117° rotates 
the block until the threaded seetors are disengaged. <A 
further movement of 90° swings the block and earrier on 
ts hinge until the bore is free for loading. The firing pin 


is eccentrieally loeated in a reeess in the breeehbloek when 


The breeeh mechanism on 
is known as the drop block 
that the breech closes automatieal \ 
munition is inserted. 


lever on the right-hand side ot 


back on the ever 


breech recess and 


eartridge case. 


] ] 


ni-o lock the bloek 


of ammunition 1 


ot the eartridge 


ae a a Ml 
Moves em rorware 
mediatelV rises 


spring case attached to 


75-mm. Gun, Model 1916 


operates the extractors 


spring. 


1 breechblock throug! 


Model 1916, 


senmllautomat in 


} 
al m- 
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75-mm. Gun, Model 1916—Breech Open (left) and Breech Closed (right). 


t 


the breech is unlocked. As the breech is closed the pin 
automatically moves to axial alignment with the bore and 
primer. This is a safety feature which prevents accidental 
discharge of a round before the breech has been fully closed 
and locked. The gun may be fired either by a pull of a 
lanyard attached to the trigger or by means of a firing 
handle on the eradle of the gun earriage. The extractor is 
ring shaped and is located in the breech recess. It has two 
lips which engage on opposite sides under the rim of the 
cartridge ease and is operated by the block carrier to eject 
automatically the empty case when the carrier swings to the 
open position. 

Following the 3-inch gun, Model 1902, several models 
were adopted and manufactured which while following the 
same principles in design contained many improvements 
and refinements; among them were the 3-ineh guns, Models 
1904 and 1905, 4.7-ineh gun, Model 1906, 3.S-ineh howitzer. 
Model 1908, 6-ineh howitzer, Model 1908, and others whieh 


for lack of space will not be reterred to in detail. 


and operating shaft. 


side of the earriage 
shatt. The tiring 
tinuous pull on 


earriage. This type ot 
the 3-inch antiaireraft 
3-inch Antiaircraft Gun, Model 1917 

The mechanisn 
1917, follows the 
Model 1916, except 


feature in which the breeeh 


1 


obtained with this 


operating handle on the rig 


remains latehed 


used except for the first loading. 
3-inch Antiaircraft Gun, Tl 


The breech mechanism 


lv 


the eounter reeoil ot 


eft-hand 


trigger 


one eon- 


th 


lever on the 


ised on 


Model 


oun, 


automatic 


during 


ean be 


elevatlor The 


ht-hand side of the gun normally 


is not 


ratt gun, 
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3-inch Antiaircraft Gun, Model 1917—Breech Open (left) and Breech Closed (right). 


Tl, contains the same features as the 3-inch antiaireraft 
gun, Model 1917, with the exception that the firing mechan- 
ism is self-contained in a firing cease in the breechblock. 
Should any parts of the firing mechanism fail during action 
the case may be withdrawn and replaced and firing resumed 
within a few seconds. 
105-mm. Antiaircraft Gun, Tl 
The breech mechanism for the 105-mm. antiaireraft gun, 
Tl, is similar in design to the 3-inch antiaireraft gun, 
Model 1917, with two exceptions: the mechanism has no 
operating handle and the closing spring is housed in a 
vertical position in the breech ring. 
75-mm. Gun, Tl 
The breech mechanism for the 75-mm. gun, T1, is of the 
drop-block type. 
of the 75-mm. gun, Model 1916, and is entirely hand 


The mechanism is much lighter than that 






38-inch Antiaircraft Gun, T1—Breech Open. 


operated. The breechblock is counterbalanced by a vertical 
spring case mounted on the left-hand side of the breech 
ring, connected to a erank on the end of the crank shaft. 
The breech is opened and closed by means of the operating 
handle on the opposite end of the crank shaft. The firing 
mechanism consists of a firing pin and a percussion ham- 
mer. A pull on the lanyard swings the hammer against 


the firing pin and fires the gun. 


37-mm. Gun, Tl 
The breech mechanism for the 37-mm. gun, T1, is also a 
drop block mechanism using a percussion hammer. The 
breechblock is not counterbalanced as is the larger caliber. 
The breechblock is operated by a short lever on the top of 
the gun. The lever handle earries a lateh which holds the 


lever and block in the closed position. Releasing the lateh 


105-mm. Antiaircraft Gun, Tl—Breech Closed. 
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75-mm. Gun, Tl—Breech Open. 


causes the breechblock to drop and eject the empty case. 
Firing is accomplished by a pull on a lanyard attached to 


the hammer. The breechblock contains a hole large enough 


to admit a round of ammunition. This hole is in axial 
alignment with the bore when the breech is open. 
105-mm. Howitzer, T1 
The breech mechanism of the 105-mm. howitzer, T1, is of 


the horizontal sliding block type. The breech is opened 
and closed by an operating lever pivoted in the upper wall 
ot the breech recess. Unlatching the lever and pulling to 
the right draws the breechblock to the right and operates 
the extractor to eject the ease. The firing mechanism is 
similar to the firing mechanism in the 3-ineh antiaireraft 
gun, T] 


a 





105-mm. Howitzer, Ti—Bieech Partiy Open. 


75-mm. Gun, Model 1897 (French) 
The mechanism of the 75-mm. gun, Model 1897 (French) 
is of French design. <A considerable number were, how- 
ever, manufactured in this country during the World War. 





Yo-mm. Gun, Model 1897 (French)—Breech Closed. 
The breechblock is called the “Nordenfelt” type; it is 
cylindrical in form and threaded on its outer surface to 
serew The block is 
eccentric to the axis of the bore, and the breech is opened 
its axis. This 


rotation moves a U-shaped opening called the port and the 


into the breech recess. axis of the 


or closed by rotating the block 156° about 
firing pin alternately into axial alignment with the bore. 
Firing is effected by a pull followed by a sharp release of 


the lanyard attached to the percussion hammer. 





Breech Mechanism (interrupted screw) 10-inch B. L. Rifle, 
Model 1888—Open. 


While the cartridge ease type of obturation is used on the 
light artillery the plastic pad and split ring type of obtura- 
tion is still in use on the intermediate and heavy artillery. 
Some of the developments in the heavy artillery will now 


be considered. 


8-inch, 10-inch and 12-inch Guns, Model 1888 

The first breech mechanisms for heavy eannon manu- 
factured at the Watervliet Arsenal were for 8-, 10- and 12- 
inch guns, Model 1888. The breech mechanism consists of 
the breechblock, obturator, tray, breech plate, rotating gear- 
The breechblock is of the inter- 
rupted serew type, inserted from the breech end and rotated 
The bloek is 
supported on a bronze tray which is hinged to the right- 
hand side of the breech plate. The block is translated from 
the tray into the breech and withdrawn onto the tray by 


ing and translating roller. 


to locked position in one-fourth of a turn. 
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The 


with a 


means of a crank attached to the translating roller. 


translating roller is threaded on its entire length 
coarse pitch right-hand thread fitting similar threads in the 
tray and a coarse lead left-hand thread which engages a 


The block is 


means of another crank attached to a rotating gear mounted 


translating stud on the block. rotated by 
in the breech plate which covers the rear face of the gun. 
The rotating gear meshes in a segment of a gear attached 
to a sectored ring which engages the breechblock when the 
breech is closed. The breech is opened by turning the 
rotating crank clockwise until the translating stud on the 
block moves into the translating roller threads. Turning 
the translating crank contraclockwise four turns draws the 
breechblock out onto the tray and unlatches the tray from 
the breech face of the gun. The tray may then be swung 
around on its hinge until it reaches the loading position 
where it is held by the tray back latch. To close the breech 
release the tray back latch, the tray is swung against the 
the 
reversed until the block is seated and then that of the rotat- 


face of cun, the motion of the translating crank is 


ing crank. 





Breech Mechanism (interrupted screw) 12-inch Mortar, 
Model 1890 M1—Closed. 


12-inch Mortar, Model 1890 


The breech mechanism for the 12-ineh mortar, Model 
1890, retains the same tray and translating features but 
the rotating mechanism differs. The rotating gearing is 


contained in a banjo-shaped bracket fastened to the breech- 


bk ek, 


When the breech is closed the rotating gear meshes 





Breech Mechanism (Stockett) 12-inch B. L. Rifle, 
Model 1900—Closed. 


rotating crank through 


with rack teeth on the breech face of the mortar. 


1otation is effected by means of a 


a train of gears to the rotating gear. 
12-inch Gun, Model 1900 
12-inch gun, 


Model 


improvements over the previous 


The breech mechanism for the 1900, 


contains a number of 
models. Translation and rotation of the breechblock is ac 
complished by one crank through the medium of a worm, 
worm wheel, compound gear and rotating and translating 
W hen 
block is automatically locked by a device mounted on the 
To open the breech the block is 
The crank 


is rotated continuously towards the muzzle: this rotates the 


racks on the breechblock. the breech is closed the 
breech face of the gun. 


unlocked by pulling down on the locking lever. 


block, withdraws it onto the tray and then swings the tray 
and block around to the loading position. Closing the 
breech is effected in the reverse order, except that the lock- 
ing device works automatically. An improved firing device 
is incorporated on.this gun. It is known as the seacoast 


firing mechanism, Model 1903. This mechanism was later 


installed on previous models. Firing is accomplished either 


a lanyard or electrically. 


mechanically by 





Breech Mechanism, 14-inch Gun, Models 1907 and 1910— 
Breech-Block Partly Withdrawn. 


14-inch Gun, Models 1907, 1909 and 1910 


for the 14-inch Models 
1909 and 1910 follow the same general principle of 


The 
1907, 
the 12-inch gun, Model 1900, except that the breech threads 


breech mechanisms runs, 


are engaged by rotating the block one-twelfth of a turn. 
The breechblock is known as the “Wellin” type or stepped 
thread block. 


twelve segments, nine of which are 


The periphery of the block is divided into 
threaded and three are 
blank. These segments are in three sets, each set contain- 
ing three threaded and one blank segment. These segments 
are, beginning with the blank segments, of increasing radial 
height. 


segments. 


The breech recess is sectored with corresponding 
To unlock the breech, the block is rotated one 
twelfth of a turn which rotates the threaded segments into 
the segment of larger radius in the breech and clears the 
block for withdrawal onto the tray. This feature gives two 
advantages in that there is a larger proportion of thread 
shorter breech recess and 


engagement which permits a 
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14-inch Breech Mechanism, Mk. II—Breech Partly Open. 


breechblock and also a shorter are of rotation to loek the 
breech. The firing mechanism is the same as on the previ- 


ously mentioned model, 


14-inch Breech Mechanism, Mark II 

The 14-ineh breech mechanism, Mark II, on 14-inch gun, 
Model 1920, M II, differs in many ways from the 14-inch, 
Model 1907. The breechblock, Wellin type, is supported 
by a block carrier. The earrier swings in a vertical plane 
about the axis of the hinge pin and carries the breechblock 
from the open or loading position directly into its seat in 
the breechblock, suitable clearance cuts are made in the 
Two cam rollers are mounted 
When the breechblock swings 


breech recess to permit this. 
on the rear end of the block. 
into the breech recess these rollers enter cam surfaces in the 
The 


weight of the breechblock and carrier is counterbalanced by 


breech recess and control the movements of the bloek. 


a spring so that the breech can be opened and closed by one 
man. The breech normally is operated by compressed air. 
An air cylinder containing a piston and piston rod—the 
latter being connected to a bracket on the carrier—fur- 
nishes the means of closing by air foree. To close the 
breech all that is required is to raise the lever on the closing 
valve. The breechblock swings directly into the breech and 
rotates to locked position. Another device on this mech- 
anism is ealled the air ejector. This device automatically 
blows air through the gun carrying any residue of powder 
bag or other burning material out of the muzzle before the 
breechblock is drawn out of the breech. This device pre- 
vents the danger of flarebacks sometimes experienced in 
earlier models. The firing mechanism is known as the Firing 
Lock, Mark I; it is provided with an insulated firing pin 
which fires the primer either electrically or by being struck 


by the firing hammer. Effective safety features prevent 











T1l—Brecch 


Open, 


155-mm. Hovitzer, 


firing either electrically or mechanically until the breech is 


completely closed. 


155-mm. Howitzer, Tl 
The breech mechanism for the 155-mm. howitzer, Tl, is 
of reeent design and incorporates some features not previ- 


The Wellin 


ported on a earrier hinged to the right-hand side of the 


breechblock, type, Is sup- 


ously considered, 
breech. The hinge pin turns with the carrier and contains 
an arm on its upper end. A counterbalance spring is con- 
nected to this arm and balances the gravity force acting on 
the block and carrier when the breech is opened with the 
The crank 


arms; 


howitzer in elevation. lever is connected to a 


shaft 
rotates the bloek and the other draws it and the obturator 


having two crank one of these erank arms 
out of the gas check seat before the block swings out of the 
breech recess. This permits the use of a gas check seat of 
less abrupt angle than is the case where the block swings 
directly into the seat. The firing mechanism follows the 
same principle as the firing lock, Mark I, on the 14-inch 


breech mechanism, Mark IT. 


Machining Operations on Breech Mechanisms 
The machine tool equipment used in the manufacture of 
breech mechanistwis consists mainly of commercial types. 
Some of the operations, however, require special modifiea- 
tions of the machines to develop certain of the geared mo- 


tions and many special facilities such as jigs, fixtures, dies, 


7 


Machining Operation, Step Threading Breech Block. 
14-inch Breech Mechanism, Mk. II. 
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holder is bearing against the highest evlindrieal step on 
the cam under pressure of a heavy coil spring. At the 
instant the thread tool reaches the small clearance cut 


separating the low segment from the one next higher, the 


highest step on the cam passes out of contact with the tool 
holder. The holder then jumps back against the next step 
on the cam and the tool enters the eut in the next higher 
segment on the block. After the thread tool has passed 
over the highest segment on the block the cam forces the 
tool in and over the blank segment on the block and the 
operation is continued without stopping the lathe. 

The photograph of the 12-inch mortar, Model 1912, 
dummy breech mechanism with the breechblock partly with- 
drawn shows the spiral rotating rack and a portion of the 
translating rack on the side of the block. The compound 
vear is shown in engagement with the translating rack and, 
as will be noted, is a combination of spur and spiral gear. 
The location of the teeth of the two racks in relation to each 
other and to the threads on the block must be accurately 
established. The lead of the threads imparts a longitudinal 
movement to the block as it rotates about its axis, there- 
fore, the centerline of the rotating rack 1s parallel to the 


threads instead of being in a plane perpendicular to the 





axis of the block. The equipment consists of an old type 


Vi 
’ (pi ‘ 


Milling Spiral Rotatiny Rack Teeth on 12 inch Tloztar, 
Model 1912—Szeccuhlock. 
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form mills and other like facilities are used. One of the 
operations requiring a modification to the commercial en- 
gine lathe, for instance, is the stepthreading on the Wellin 


type breechblock. The modification to the lathe consists of > hei og fie: 
replacing the compound rest slide with a housing, carrying b 
= eo ¥, 


a sliding tool-holder and a stepped eam. The eam ts 





mounted on a splined shaft, geared at the head stock to 
rotate three revolutions to one revolution of the lathe 
spindle. The cam is divided into three evlindrical steps; 
the height of the steps being equal to the difference in 
heights of the threaded segments on the breechblock. One 
end of the sliding tool holder carries the thread tool and the 
other bears against the cam. The breechblock after being 
finished bored, faced to length and slotted to form the 
sectors, Is placed on an arbor and rotates with the lathe 
spindle, When the thread tool is engaged in one of the 
three lowest segments on the block the rear end of the tool 


——— ~~, 
ae): Nf nes eo 
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oA ~ 
Milling Spiral Teeth on Compound Gear. 


horing machine, modified by attaching to the main spindle a 
bracket containing a motor driven spindle to hold and drive 
the tooth-forming mulling eutter. The axis of the main 
spindle theoretically represents the axis of the compound 
vear and the end of the milling eutter is set at a distance 
from the axis of the main spindle equal to the radius of the 
compound gear. The breechblock is supported on an arbor 
on the table of the machine and is rotated about its axis by 
a train of gears driven from the main spindle. The arbor 
is threaded at one end to screw into the arbor support; this 
thread is the same lead as the threads on the block so that 
when the block rotates it also advances longitudinally to 
produce the required angle of centerline of the rotating 
rack. The rotation of the main spindle and that of the 





12-inch Mortar, Model 1912, Dummy Breech Mechanism work is done by one handwheel mounted on a worm. 
’ J . 






























Sa set x 





2 ee Ores 


19th Ordnance Company (Maintenance) at 





Watervliet 






The rgth Ordnance Company at Watervliet 
Arsenal 


Capt. T. W. Conrad, Ord. Dept., U. 


INCE the establishment of the military post at Water 

vliet in 1813, there have existed at the arsenal various 
detachments of troops which corresponded in a general 
way to the present day ordnance company. For several 
years the troops stationed at this arsenal were mostly 
from the Artillery. An interesting document in the files 
of the arsenal shows, among other items, the Issue, on 
October 17, 1818, of the following articles of clothing to 
the detachment then at the post: **9 private artillery 
eoats, 6 pairs white woolen overalls, 7 pairs gaiters, 1 cap 
(leather), 1 cockade and eagle, 1 pompoon.”’ 

The early successors of this evidently colortul detach- 
ment were finally quartered in permanent barracks, the 
cornerstone of which was laid in 1843. This building, 
which in later vears has been modernized, is now occupied 
as barracks by the 19th Ordnance Company (Main- 
tenance), the present successor of the various detachments 
which have performed ordnanee duties at this arsenal 
since 1813. 

The 19th Ordnance Company (Maintenance) was or- 
ganized on March 24, 1921, from the personnel of the 
ordnance detachment then on duty at the post and at first 
was composed of one officer and 48 enlisted men. Sinee 
that time the authorized peace -time strength has been 
reduced to one otticer and 37 enlisted men. During the 
period of the summer training camps of 1927, a tem- 
porary inerease of seven privates was authorized. 

The peace-time allotment for the organization by 
grades, not including the temporary increase, is two 
technical sergeants, one staff sergeant, four sergeants, 
four corporals, cight privates, first class, and 18 privates. 


‘Commanding 19th Ordnance Company (Maintenance), 
Waterviiet Arsenal, Watervliet, N. Y. 
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men who have had little or no experience in any of the ments. Fire-contro] instruments were repaired and ad- 
trades named. justed whenever necessary by an expert civilian sent from 
The rifle is designated as the principal arm of the com- Frankford Arsenal who was attached to the organization 
pany and, during each season, the organization conducts in camp. The 155-mm,. howiters and the 5-ton tractors 
target practice both with the rifle al d the pistol. In one ort the New York Natio al Guard were also cared ior by 
of the shop buiidings, there has been constructed a range the detachment. 
for gallery practice and there is also a pistol range on The detail of four men at Fort Ontario helped to 
the post. For rifle practice, the con pany is allowed to maintal the 3-ineh antiairerat euns,. he 155-mm. 
use a very good range oe @% eed the 
located at Rensselaer, : 


N. » = which Is ap 


National! (suarad ol 
New York. 


proxin ately seve 

miles distant. Trans " 
portation to and from ‘ a “eRe nen 
the rifle range 1s at- . RY + en | mer camp work. the 


, , ~\ - ’ 
forded by means ot ¢ %} 
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9 ot De 
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company trucks and 


ehautteurs. machinists from the 


The rolling stoek of Second Corps Area 
the company 1s kept headquarte rs were 
entirely separate present and rendered 


from other motor ve valuable assistance 





hicles belonging to by their experience 


The 19th Ordnance Company (Maintenance) and its Rolling Equipment. and skill 


the post and consists 
of three F. W. D. artillery repair trucks, two F. W. D. At the close of this typical summer camp season, the 
small arms repair trucks, six F. W. D. 5-ton eargo trucks, detachment returned to Watervliet Arsenal with the 


two Dodge hight repair trucks, one F. W. D. tank truck, trucks and equipment used camp. 


Wo motoreyeles with side-ears, and one kitehen trailer. During the fall and winter season, the trueks and 
The road-space allowed for the column is 560 vards. The equipment used during the previous summer camps are 
maintenance of this rolling equipment is one of the most given a thorough overhauling and placed in condition for 
unportant duties of the company and it requires consider future service. This is excellent training for automobile 
able skill on the part ot the py rsonnel to *“" keep then mechanies and mae sts and all necessary ma e work 
Touimng sg s done Wl ct panv ¢ | ( 

Since 1922, a detachment from the company as bee! Duri e the winter months, struction is aiso give! 
sent each vear to one ot the summer training camps to ava able materiel such as tf 7o-mmM. field wun, the 155 
Inspect, repair, and maintain Ordnance material tor the mm. howitzer, the Brow: y machine gun, the automatic 
various organizations at the camp. In 1922, 1925 and rifle. the Springfield rifle, and t automatie pistol I 
1924, a detachment was sent to Plattsburg Barracks, N. general, this instruction covers the characteristics, opera 
Y., for camp duty. During each of the last three vears a tion, nomenclature, adjustment, ass« mbly, and disass¢ mbly 
detachment has been sent to Pine Can p at Great Bend. ot these weapons while the company, 11 ordered into the 
N. 2 lor this d ity. The detachment, each vear, a} akes field, might he ealled upol lo aintaln al d some ol which 
the trip to and trom ean » in company motor ve icles a detachment from the econ pa aoes maintain during the 

During t ( training camp season ol 1927, one otticer and summer training camp seaso 


nine enlisted men from the 19th Ordnanee Company and The company owns and maintains a herd of eattle for 
three enlisted men tron the Ist Ordnance Company a suppiving n ilk and obpta Ss Iresh ve vretables and truits, 


Miller KF { ld. Lon oy Islay ad. N. , e went Trom Watervliet w he n l! season. Iron The p =T rarde ana Trult trees 


Arsenal to Pine Camp, a distance of approximately 170 These additions to the mess together with the new rat 
miles, with on artillery repair truck, one 3-ton cargo allowance make it possible to maintain an exe t mess 
truck, two light repair trueks, and one motorevele. Four both in variety and quantity 

ot the enlisted men went on from Pine Camp wit a hght Permanent quarters are available for a I the mart 


repair truck to Fort Ontario, N. Y.. tor duty at that non-commissioned otheers of the eompanv at t e is 


Station during the season. varage reserved tor the use of the enlisted me a4 
At Pine Camp, the detachme t withdrew Tro storave auto! obiles. 

twenty tour 49 ith. field funs, twelve 1dd pith. ho tzers, T ‘ location OL the Dost Ss sli That hot T a) ‘ d 
and twenty-four 5-ton tractors and prepared them for Albany are easily accessible and men when off duty are 
issue to the various organizations later to arrive. After illowed to visit those eities. There is also a large amuss 

issue, the detachment Inspected and maintained the 75-mm. ment park nearby. The Huds: River is one of the 
field guns used in ean p by the 7th U.S. Field Artillery, boundaries of the reservation and there are several pools 
the Field Artillery of the National Guard of New York and lakes in the vieinitv w ‘ otter tacilities for swim- 
and of New Jersey, the R. O. T. C.. the C. M. T. C.. ands ming, beating, and fishing i e summer é for 
the Organized Reserves. The guns were bore-sighted skating in the winter time. On the post are opportuni- 
before issue and. d iring the firing, men from the detach- ties for football, baseball. a tennis for m« nterested 
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Ecenes at Ninth Annual Meeting of Army Crdnance Association at Aberdeen. 


(1) Signal Corps, I S. A... exhibits of radio and other cemmunications apparatus. 





of Signal Corps, l Ss \ used to announce details of various demonstrations on the 


inch gun on railway mount was a feature of the morning demonstrations. (4) A section 
artillery demonstrations. 


l6-inch seacoast gun (5) Seene on the main front during automotive and mobile 
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— said 10,000 people were there, others estimated 


5,000. One guess is as good as another, so what have 


you? However many there were, it was a whale of a crowd 


and the Ninth Annual Meeting of the Association at the 


Aberdeen Proving Ground, October 6, 1927, goes down on 


the record as eclipsing anything of its kind. When five or 


ten thousand people—the difference of a mere 5,000 mat- 
ters littlhe—journey from all parts of the country to at- 
tend a meeting devoted to industrial preparedness vou have 
ample proof that the ball is rolling and that this new 
fangled idea of preparedness has sold itself by its sheer 
logie and its undeniable appeal. 

It was not long after the first glint of dawn, October 
6th, that special trains began rolling into the Proving 
Ground. Freighted with exeeutives and engineers of every 
branch of commerce they came from New York, Wash- 
ington and Pittsburgh, while the regular trains from north, 
south, east and west brought hundreds from every neck of 
the woods. The big parade of visitors arriving by auto- 
mobile started early too, and if the color and kind of 
license tags is any indication some of the boys were on the 
road a long while for a great many states were represented. 

From all of which it can be assumed that when the 
program of demonstrations began at 10 A. M. with an ad- 
dress of welcome by Lt. Col. C. M. Wesson, Ord. Dept., 
U.S. A., Commanding Officer of the Proving Ground, the 
32,000-acre reservation seemed to be holding just about 
its capacity. 

And they were all there too. It would be easier to say 
who was not there. The President's cabinet? Five of 
them, Mr. Davis, the Secretary of War; Mr. Wilbur, the 
Seeretary of the Navy: Mr. Sargent, the Attorney Gen 
eral; Mr. New, the Postmaster General; Mr. Jardine, the 


Secretary of Agriculture. The “Litle Cabinet Colonel 
MaeNider and Mr. Davison, the Assistant Seeretaries of 
War; Mr. Robinson, the Assistant Secretary of the Navy. 
The War College? Enmasse, staff, faculty, and students. 
The Army Industrial College? The same. Ranking officers 
of the Army and Navy? Mighty few of them missing. 

But even all of them were not a drop in the bucket. 


Few faces of members of the Army Oranance Association 


were nussing. Then there were contingents from the So- 


NANCE ASSOCIATION 





ciety of Automotive Engineers, the American Society for 
Testing Materials, and the Military Order of the World 
War—organizations which had been invited to participate 
in our meeting. A whale of a crowd and then some! 

The program itself was a dandy. It ran from 10 A. M. 
until after dark. It began with the maneuvering and firing 
the giant 16-inch gun, the pride of American ordnance. 
It came to a fitting climax when the last antiaircraft salvo 
at night shot down a towed target and sent the tiny 
sausage-shaped object fluttering to earth in the glare of 
the giant searchlights. The big proving, ground, gray in 
the light of flares and searchlights, took on the atmosphere 
of the old ball park when the winning run goes over in the 
last half of the ninth. The cheers that went up from thou 
sands of throats as the antiaireraft gunners put on this 
finishing touch were not unlike the applause of the fans 
when the game is put on ice, 

And so, let it be said again, it was a great show. Cer- 
tainly nothing more inspiring, taken all in all, has been seen 
since the days when the boys forsook the mufti in 1917- 
1918 and, swapping fountain pen and hoe for Springfields, 
learned the language of war. And there’s just the point. 
Ten years ago there was no such thing as an annual meet- 
ing of the Army Ordnance Association. If there had been, 
that swapping operation would have been accomplished in a 
flash instead of in 18 months. There would have been guns 
and ammunition for all beeause American engineers and 
manufacturers would have known what it was all about. 
Today the shoe is on the other foot and, if interest in Army 
Ordnanee as evidenced by this meeting is any criterion, if 
intends to stay there. 

Rather than give our own impressions of the demonstra 
tions let us quote those of a casual observer, typical of 
hundreds of the visitors. This from the Vew York Times 
of October 7, 1927: 

“Aberdeen Proving Ground, Md.—The kind of war the 


United States will wage mn the event of a national emet 


veney Was pictured in thrilling and spectacular fashion to 
thousands here today. It was the greatest artillery show 
staged on this hemisphere since the Armistice, beginning 
with the firing of the biggest gun ever constructed for the 


seacoast protection of the nation and concluding with a 
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Guns—Big and Little—Perform at the Annual Meeting of the Army Ordnance Association. 


(1) Browning machine guns spouting tracer ammunition at the targets towed by airplanes at night. (2) Probably 
the most spectacular event of the program was the demonstration of antiaircraft night firing with the larger guns. 
(3) A view of the Main Front during the mobile gun demonstrations in the afternoon. (4) The huge 16-inch seacoast 
gun in the act of firing—this blast opened the program at 10 A. M. (5) A portion of the antiaircraft battery during 
the day firings. Long, slender and extremely business-like, these guns gave an excellent account of themselves. 
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With the Distinguished Guests at the Ninth Annual Meeting of the A. O. A. 


(1) Curtis D. Wilbur, Secretary of the Navy; Dwight F. Davis, Secretary of War, and John G. Sargent, Attorney 


General of the United States, follow the firings of antiaircraft guns (2) The Secretary of War inspects a huge piece of 
armor plate penetrated by armor-piercing projectiles (3) The brains of an antiaircraft battery, the latest fire-control 
instrument for antiaircraft gunnery, is explained to the Secretary of War (4) Realism of warfare was introduced in the 
program when Field Artillery troops from Fort Hoyle, Md., maneuvered and attacked a strong point. (5) F rrubee 


Davison and Hanford MacNider. Assistant Secretaries of War, with Secretary Davis, examining an antiaircraft gun 
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night antiaireraft command from 


Fort Monroe, Va. 


demonstration by the 


“More than 5,000 persons, including most of the mem- 


bers of the Cabinet, the highest ranking officers of the 
army, navy and marine corps, and scores of prominent 
civilians, came to the Aberdeen Proving Ground by special 


New York, Boston, Phila- 


delphia, Chicago, ‘Washington and other Eastern and Mid- 


train and in automobiles from 
western cities to witness the show. They saw one they will 
never forget. Detonation followed detonation in rapid sue- 
cession, ranging all the way from the ear-splitting, earth- 
shaking explosion of the 16-inch gun to the spitfire of ma- 
chine guns of every modern type and caliber. The weather 
was ideal for the exhibition. 

“The firing of antiaircraft guns at targets towed by air- 
planes was the feature of the night demonstration. Flam- 
ing tracer bullets, bursting shells, searehliehts that played 
from every direction on the plane and targets, made the 
night picture one never to be forgotten. 

“The climax came in the last round fired when the highest 
up of all targets was shot down by a battery of 3-inch 
guns. It was a wonderful piece of marksmanship that 
thrilled the onlookers. 

“Every few minutes ten thousand fingers plugged ten 
thousand ears. Before the day was an hour old the admoni- 
tion from the officers at the loud speakers, ‘we advise our 
guests to place their fingers in their ears,’ brought a laugh, 
for half of the audience had done this even before the an- 
nounecement. 

Post-War Guns Displayed 

“Many of the post-war guns were seen by the general 
public for the first time. One of the new ones that at- 
tracted great interest was a 4.2-inch mortar, designed and 
perfected by the Chemical Warfare Service of the Army. 
The new gun is intended to destroy machine gun nests 
which ean be reached and soldiers manning them gassed 
even when operating at a distance of more than a mile and 
one-half from the mortar from which the gas-filled shells 
are fired. 

“Almost as interesting were the new types of antiair- 
eraft guns. Whether they have an effectiveness comparable 
to the chemical mortar is a moot question. The eeneensus 
of opinion among the civilians, at least, seemed to be that 
antiaireraft artillery development still has a long way to go 
before it masters the mile a minute bombers and seouts 
against which it is designed to operate. 

“The speetacle, so far as the crowd was concerned, was 
not unlike a championship golf match. There was the 
gallery such as when Bobby Jones defends his crown, but 
with this difference: The golf enthusiast tramps along for 
eighteen holes and if the game starts early he can have 
lunch at home. Today one had 35,000 acres, or nearly fifty- 
five square miles, to negotiate if he saw everything. 

“The gallery today represented, it seemed, every walk in 
Ameriean life. The military and naval attachés of foreign 
embassies and legations, most of them in the field uniforms 
of their respective services, were present, and on all sides 
rank 


defense services of this country. 


were the insignia of every and every arm of the 


“Some of those present even brought their children. One 


budding seeond lieutenant of infantry showed up with his 


This man stood within twenty-five 


baby boy in his arms. 
vards of the 16-inch coast defense gun when it was fired. 
He jumped when the shell started on its sereaming way 
seaward, but the baby did not so much as bat an eye. 
A platoon or more of army dogs seemed uneoncerned no 
matter how ear-splitting the racket. 

“The first number on the program was the firing of the 
mighty 16-inch coast defender. Enlisted,.men on_ police 
duty courteously pushed the crowd back beyond the danger 
shrill whistle. It 


they 


line. There was a blast of a was the 


first warning. A few seconds seemed minutes 
passed and then it came, a terrifying roar and a great cloud 
of bluish black smoke that slowly took on a yellow hue. 


“The shell 


Baltimore would have crashed into the heart of the city, 


which had it been aimed in the direction of 
screamed like a living thing, a whining kind of sound, rapid 
cessation of which indicating the terrifie speed with which 
the 2,300-pound projectile was making through the air. 
“This gun of which there are now thirty-two in the army 
and navy, ean be fired at one-minute intervals and the one 
discharged today represents the last word in the improved 
tvpe of this long-distance engine of destruction. 
“Secretary Davis of the War Department was with the 
officers commanding the gun personnel, As the echoes died 
away in the marshy wilderness to the east, he extended his 
congratulations to the gun crew. He had witnessed the 
firing of one of the deadliest things ever conceived by man, 
“Ten 


appeared came the next number, this time the firing of an 


minutes after the smoke of the 16-inch gun dis- 


8-inch navy type rifle on a railway carriage. This is also 
a post-war development in that the railway carriage was 
originally designed to mount a 12-inch howitzer. It hurls 
a 200-pound projectile a little over nineteen miles but 
16-inch 


which ean send its huge missiles thirty miles. 


makes almost as mueh noise as its big brother, 


12-inch Gun Railway Mount Fired 
“Next 12-ineh 


carriage, the range of which was about sixteen miles and 


came a eun also mounted on railway 
hurls a projectile weighing 700 pounds. 

“These railway mounted guns can be transported to any 
line railroads and ean be 


part of the coast reached by 


fired at angles up to 38 degrees without loss of range. 
These guns in the event of war would be part of the baek- 
bone of the coast defense. 

“Next were the antiaireraft tests. They were spectacular 
and the ordnance officers insist they were successful, but to 
many laymen who witnessed these demonstrations in which 
various types of antiaireraft guns were brought into play 
it seemed that the airplanes had all the best of it. 

“There were three targets each towed by a scout plane, 
each target about twenty-seven feet long and five feet wide. 
It was a stocking-shaped affair made of canvas with one 
end hooped and open and a small aperture in the toe. 
It was a lurid red and was towed about 1,200 yards astern. 

“The only delay in the program came during the tests 
of the antiaireraft guns. This was due principally to the 
leisurely way in which the aviators maneuvered into posi- 
tion. The first attack was set for 10:30 A. M., but it was 
fifteen minutes later when the target eame into the zone 


of fire. 
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“The plane was speeding nearly 100 miles an hour and 
the big red canvas target looked like a giant frankfurter 
sausage. As the new 53-inch guns opened fire, they made a 
terrific racket and it was easy to follow the course of every 
shell, the first forming a tiny snow white cloud high in the 
air. Each shot viewed from the earth apparently missed 
the target. At least when the burst showed the red stocking 
appeared well outside the danger area. 

“Five minutes passed and the target was once more in 
the line of fire. This time the antiaireraft gunners used 
a 37-mm. Browning. The tracers showed all about the 
stocking and as subsequently developed many of the bullets 
pierced the canvas bag. Once more the target was towed 
into the safety zone, but in a few minutes it was back 
again and again the noisy, teasing three-inchers were 
brought into action. 

“Now came a test in which the machine was more than 
two miles in the air, so far up that it appeared but a speck. 
The target was barely visible. The gunners used the 105- 
mm. weapon which fires a thirty-three pound projectile and 
attains a vertical range of eight miles, while its horizontal 


range is nearer eleven miles. 


105-mm. Antiaircraft Guns Fired 


“The din was deafening as the battery of 105s opened 
fire. The bursts, oreat snow-white spots in a perfectly clear 
sky, were one of the most beautiful sights that showed in 
the skies here today. 
the day ended with the 


“The antiaireraft feature of 


dropping of two demolition bombs by giant bombing 
planes. They were of the 600-charge type. One exploded 
under water. A huge column of water that looked as big 
as the Woolworth Building was hurled into the air and, 
falling, resembled a vast fountain. The other shell ex- 
ploded just before it struck the water surface. It made a 
lot of fuss, but there was not the beautiful aftermath that 
followed the underwater detonator. 

“When the airplane targets were inspected after the tests 
it was announced that all three had been punctured by 
shrapnel, but at what heights is apparently not known. 
There were fourteen holes in one, fifty-seven in another and 
thirty-eight in the third target. However, the civilian ver- 
diet still went to the planes, for the argument of the man in 
the street was that in time of war the last thing an enemy 
plane would do would be to maneuver into the fire zone 
of an antiaireraft battery. 

“Then there was the laying of smoke eurtains by planes 
high in the air. The smoke completely obliterated from 
vision everything for miles on either side. Next came a 
mustard gas “attack.” Hed the gas been real few would 
be telling the story of Aberdeen tonight. 

“After the smoke and gas number was staged another 
thrilling spectacle, the famous 75-mm. gun, had the lead 
ing part, and tanks of all sizes and degrees, mortar bat 
teries; infantry howitzer batteries and 37-mm. guns were 
some of the other Weapons featured. 

“Not since the Civil War has there been heard in Mary 
land such a racket 
battle. 


as marked the progress of this sham 
There was so much smoke that it seemed as if all 
the country hereabout was on fire. 


“It was the night part of the big demonstration which 


from a standpoint of the spectacular proved to be the star 
number of the program. It was entirely an aerial spectacle, 
a wonderful combination of tracer bullets, bursting shells, 
giant searchlights, the dimly illuminated airplanes and the 
‘stockings,’ which showed white tonight as they swept into 
the fire zones. 

“The great show ended when a shrapnel shell from one 
of the new 3-inchers broke the tow line and brought the 
target hurtling to the earth. At the time the target was 
one and one-half miles straight up, but two and one-half 
measured by the horizontal line of fire. It was a wonder 
ful sight. 

“The tracer bullets from the new Brownings showed 
briliant red and one could trace the course, it seemed, of 
every one of the hundreds of bullets as they sped on their 
journey in search of the ‘stocking.’ In the meantime the 
target Was eaucht by SIX Teal searchlights. It showed in 
the lower altitudes a big silver sausage-looking thing, in the 


dizzy heights a silvery speck under the stars. 


Night Firing Most Successful 

“Ordnance officers declared the night tests among the 
most suecessful ever made by the army. It should be 
pointed out that the gunners knew the exact altitude at 
which the targets were towed, they had the speed of the 
airplanes, while the searchlight operators had no great 
trouble locating the targets, knowing as they did the exaet 
distanee they were astern of the red-lighted machines that 
had them in tow. 

“But all this does not detract from the meritoriousness 
of the achievement. It was something that happens very 
seldom and tonight it happened in the presence of thou- 
sands of cheering people. The target was still slowly fall- 
ing earthward as the special trains began pulling out.” 

Suffice it to say the officers and staff of the Proving 
Ground did a great job—as did contingents from the other 
branches of the Army, the Coast Artillery, the Field Artil- 
lery, the Infantry, the Quartermaster Corps, the Chemical 
Warfare Service, the Air Corps and the Corps of En- 
eineers. 

At the business meeting of the Association in the after- 
which Mr. Benedict 


Secretary of War and 


noon at Crowell, President, former 
Assistant 


during the World War, presided, addresses were made by 


Director of Munitions 


the Secretary of War, Mr. Davis, and by Assistant Seere- 
taries MaeNider and Davison, Hon. Swagar Sherley, Chair- 
man of the House Appropriations Committee during the 
World War, and Maj. Gen. C. C. Williams, Chief of Ord 
nanee, U, S. A. All the speakers emphasized the urgency 
of adequate industrial preparedness and praised the work 
of the Association. 

Despite the excellent cooperation of the Quartermaster 
Corps, the meal arrangements proved entirely inadequate 
one member referred to them as the bull ring method of 
feeding. But, kind friends, when you stage a party for 
say 3,000 and anywhere from five to ten thousand show up 
even a banquet hall begins to look like a bull ring and 
Osear himself might tear his hair trying to do his best. 
Let it be said, however, that we live to learn and already 
ways and means are being studied to iron out the few 
wrinkles and next vear’s meeting—meals and all—will go 


like clockwork. 
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(Right) Regular 
Army Infantry- 
men keeping 
exact record of 


scores during Na- 


tional Ri fle 
Matehes. The 
scorer, who is 
seated immediate- 


ly behind each 


competitor, rec- 


ords each score 
which is checked 
with the shooter's 
own record and 


that kept in the 


pits. 


Among The Victors at National Rifle Matches 
Camp Perry, Ohio, September, 1927 


















(Below) Firing 
like the 6th En- 
gineers at Cam- 
brai who dropped 
their pickaxes for 
rifles nnd by cool 
shooting stopped 


the enemy ad- 
vanee, Lieut. 
Albert Ll. Lane, 
Cor ps of En- 
gineers, U. S. A, 


made a new ree- 
ord in the Presi- 
dent’s Match of 
the National Rifle 
Matches at Camp 
Perry when he 
turned in a_per- 


fect score, 








(Above) The 
new rifle cham- 
pion of the United 
States, Lieut. R. 
M. Cutts, U. S. 
M. C., winner of 
the National In- 
dividual Rifle 
Match at Camp 
Perry. Scoring 
292 out of a pos- 
sible 300 points 
the champion 
won his laurels 
against a field of 
1,486 competitors. 
























(Left) Although 
these gobs are 
dressed as soldiers 
the fact remains 
they are regular 
members of the 
U.S. Navy. They 
are crouped 
around the Her- 
riek Trophy 
which they sue 
ceeded in captur 
ing from the 
Army and Marine 
Corps at the Na- 
tional Rifle 
Matches. 
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‘*Practical, Realistic, Hardboiled’’ 
BY permission of the Managing Editor of the New York 
Sunday News we publish the following editorial which 
appeared in that paper, October 16, 1927: 
“Pacifists, emotionalists and idealists are engaged in send- 
ing up the sereams which eustomarily follow the annual 
war games of the Army Ordnance Association at the Aber- 
deen Proving Ground in Maryland. 

“More than 5,000 people saw this year’s show. The ex- 
hibition began with the firing of a 16-inch coast defense 
gun which can throw a 3,300-pound shell thirty miles. 
An antiaireraft test, wherein three-inch guns spat steel at 
red canvas targets which trailed scout planes like giant 
flying hot dogs, kept the spectators’ mouths open and eyes 
a-pop for an hour or so. 

“Much money was shot away in the form of powder and 
metal. The pacifists would like to know to what purpose. 

“The answer to that is that another war is not beyond 
the bounds of possibility; and that the Army Ordnance 
Association is one of the few practical, realistic, hard- 
boiled groups in the country to recognize the fact. 

“In the Association are manufacturers, engineers, busi- 
Aber- 


The war games 


ness men, army men. They have been meeting at 
deen one day in each year since the war. 
keep the manufacturers and business men posted on the 
newest developments in big guns, machine guns, explosives, 
technical methods. 

“A member who makes tin cans in peace time say, 
knows that in war time he could turn his factory to pro- 
duction of shell forgings. He knows how he could do so, 
He did not know in April, 1917, be- 


eause no one had ever told him and the War Department 


and how quickly. 


had griefs of its own to wrestle with. 

“You may hate the thought of war. Most people do. 
But if we ever have another war, we'll be thanking heaven 
for the Army Ordnance Association.” 


Sound Preparedness Philosophy 

Hon. SWAGAR SHERLEY, former member of Con- 

gress from Kentucky, was one of the speakers at the 
Ninth Annual Meeting of the Army Ordnance Association. 
All of us will reeall Mr. Sherley’s preeminent work dur- 
ing the World War as head of the Appropriations Com- 
mittee of the House. 
this connection, let it be said that probably no more signifi- 
eant tribute has been paid Mr. Sherley than that of Brig. 
Gen. Herbert M. 


m a recent address when he said, “Following the Armis- 


If a digression may be permitted in 


Lord, director of the national budget, 


tice brave effort was made to demobilize the swollen Fed- 
eral service, to reduce the appalling expenditure and to 


check the rising debt. The first, and one of the most im- 


portant steps in the direction of national saving was made 
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by Congress under the lead of Representative Sherley, of 
Kentucky, chairman of the Appropriations Committee, dur- 
ing the Wilson administration. Billions of dollars in the 
hands of the war-making and allied agencies of the Gov- 
ernment at the close of the war were available for expendi- 
ture. The danger of waste of some of these colossal sums 
were very real. Mr. Sherley, alive to the danger, attacked 
He took from 


the holding departments and bureaus more than seven 


the problem promptly and courageously. 


billions of dollars cash and put them back in the Treasury. 
He took away from the war-making agencies contract au- 
thorizations in excess of eight billions, which if left un- 
disturbed, could have been transformed into actual obliga- 
tions. The amount involved was in excess of fifteen bil- 
lions of dollars—the most extraordinary recovery of pub- 
lie funds in history.” 

This in addition to the fact that during actual hostili- 
ties Mr. Sherley led the forces in Congress in appropriat- 
ing the billions needed for defense. Certainly this man 
must have a conception of preparedness equalled by few 
others. 

In his Aberdeen address Mr. Sherley stressed the need 
industrial during the 


tor preparedness preparedness 


piping days of peace. “In my judgment,” he said, “no 
more important work can be done than to bring the in- 
dustrial energies of America into close, intimate contact 
with the Army and its personnel so that when war does 
come we may have industrial capacity for output some- 
what appropriate to our needs. The Government ought 
not undertake to have the manufacturing capacity of its 
own arsenals sufficient to supply our needs in war.. It 
ought only have that capacity that will aequaint its offi 
cers. But the civilian population should be so mobilized 
and trained and so equipped that it would be able upon 
short notice to give to the country that matériel needed 
whenever we go to war. 
“We are in the slack days. 


behind for many of its lessons to lose their effectiveness. 


War is getting far enough 


It requires such an organization as this to keep alive the 


interest and realize the responsibility that will enable 


America to go into our next war if we must go—and we 


all pray God we may not have to—better prepared than 


ever before.’’ 
And it 
comes from a man who, probably more than any other, 


Here is sound, practical philosophy for you! 
was responsible for the O. K. when we were spending a 
million dollars an hour for preparedness in 1918. He 
knows, just as every one else does who stops to think 
about it, that an ounce of prevention is worth a pound of 
eure, that the brotherhood of man is great stuff as long 
brotherly. He knows, just as 


as all the brethren aet 


every one else does, that after an accident happens is not 











Another Milestone 
‘T HE Ninth Annual Meeting of the Army Ordnance A- 
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ly small. 


art which eaters to an erratie 
is tremendously great or it is ridieulous Should 
the peak demand come again Watervliet can be looked to, 
as in the past, to educate the nation in the art of gun 
construction. 


Rights and Duties 
S in all affairs of 


the national defense there is the immutable 


human conduct so in the matter of 
correlation 
of privileges and responsibilities, the complement of rights 
and duties. It goes without saying that if an individual is 
required to serve his country in time of war, a patriotic 
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His duty 
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for the safety of America and we hope for the 
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SUCCESS, 
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It is a very happy state of affairs 


tremendous and far-reaching possibilities for « 


safety and peace. 
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Training Reserve Officers in the Second Corps Area 
‘ING from Miller Field, Staten Island, New York. 


~ on August 1, 1927, the 303rd Ordnance Company (Man 
tenance I t 7st 1) Islo? re the Las 
Ordnance ¢ ' \laintenanet e Fith Division 
Ciruit nee ( mip Hy \| nite? ct ‘ 


duty che First Ordnance Compan) \ 
tenance) o } First Divisio Ree r Amn 

The convey consist » ordnance repair trueks at 
while : <1 e streneth of an ordnanee « 
pany (1 ntenance ss cient train ;: ele 
officers ! Ta l t t t ( ilties whit rine 
un ch of cours st be overcome quickly and et 
heentiv 1 I emergency 

The convoy p tehe enmp o1 he rst stop n he ¢vrounds 
ot Rar I Arse! We ad oul ‘ Kiteher ong re 
all Irie als were prepared by the company cook ot he | rs 
Ordnance Company and his assistants (dur mess Was no 
just good, it was excellent. 


During our stay at Raritan Arsenal, we were instructec 
in the eare, inspection and repair of artillery. Whil 


Dept. i: ae 


structor in artillery at the Ordnance Specialists 


Capt. John Huling. Ord. who was the in 


1 School 
Raritan Arsenal officers an outline talk on 
ealibers of artillery from the 37-mm. gun, up to the 240 
mm. gun and explained the t features of each, he 


concentrated his efforts of instruction on the 75-mm. gun. 
We spent two ¢ dismounting 


lavs actually 


nomenclature of and assembling the 79-mm. gun as well 
collateral reading. We 
thanks to Captain 


knowledge he imparted to us and to Major 


as doine considerable would indeed 
be ungrateful it we did not express our 
Huling for the 
Henry B. Sayler, Commandant of the Ordnance Specialists 


School, tor his efforts to make our stay al Metuchen not 
only pleasant, but profitable. 

We broke ( amp at Raritan early August 5th, and made 
our way across New Jersey, over the Delaware River at 
Trenton, on down the Pennsylvania shore to Franktord, 


arriving there in the late afternoon, Lieut. Col. George L. 


Wall, Ord. Dept., ig a ® 


ford Arsenal, assigned a 


Commanding Officer of Frank 


very comfortable building to the 
Officers for quarters and the enlisted men of the company 
hall on the 


This was the only place where the enlisted men 


Were quartered in the recreation arsenal 


grounds. 
On all other stops they 
Franktord 


Arsenal was spent in making a very instructive trip through 


oceupied buildings tor quarters. 


were quartered under canvas. 


Saturday at 
the small arms ammunition plant. 

The following day we were instructed in repair and 
maintenance of range-finding and fire-control instruments; 
Visited 


laboratory, and 


the sound deteeting instrument 


Personnel 
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cong, preparatory to handing in our solutions of a map 
proble Arriving at Pieatinny voout 3:00 Plo M. the 
re nder of the day was sper n working out our solu 
hs lr he event eritique of the probiel Wiis he i 
by Ce Cyrus |} ] son, On Res... | S. A... which was 
erv benenela 0 ‘ potent vision ordnance officers 
iflis part of the rainu Was el slistically recelve ny 
thie reserve otheers, ana while 1 ny viaring errors o« 
curres n their solutions, the ©1 que broug! out hes 
errers and it was tairly certain they will not be mace au 
o days were devoted to instruction in the manufacture 
of smokeless powder, and tetryl; the present status of high 
explosive for detonators and boosters; bursting charees for 
bombs, high explosives and grenades; melt loadir pellet 
ouding, booster, detonator and tuze loadin propellant 
loading and eo ple te round assen bly Phere \ . K OT 
storage and surveillance of powder and the surveillance 
chamber was visited. \ deseription of the varion Les 
and the significance of each was given by Dr. Hal \ 
( re na pr itieal demonstrations were ver on the 
destruction of ammunition and explosives. Yuring the 
trips through the various manufacturing buildings, each 


manutaeturing process was adequately explained 


by a representative of Maj. J. K. Crain, Ord. Dept.. 
UC. S. A. Commanding Officer of Pieatinny Arsenal 
Surely these two days of instruction have made us all have 
more respect for the fact that powder and ammunition must 
bo properly stored and eared for if thev are to be of am 


ise In an emergency. 


Miller Field Wiis nh ace Aue Isl | ith. 


and xdded materially to the experience which all ordnance 


The return trip to 


Company officers should have. The handling ol a convoy 


on the road is no small job. More things ean happen thar 


any of us could possibly conceive. 
In summing up the results of this active training period, 


one eannot help but be impressed with the fact that the 


experience these students obtained is the kind necessary 
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Scenes During Active Duty Training of Reserve Officers of Ordnance Maintenance Companies of the Second Corps 
Area, August, 1927. 

















NovEMBER-DECEMBER, 1927. 














2 


the adil 


*3?? "3 mr i 


\ 


Reserve Officers’ Training Camp, Aberdeen Proving Ground, July 31 to August 13, 1927. 


Front row, left to right: Capt. H. T. Chapin, Lt. L. I 


McCullough, Maj. C. H. Bandholtz, Ord. Dept., U. S. A., Capt. 
Lt. R. J. King, Capt. K. I. Tredwell, Maj. J. Lee Hughes, 


Hoar, Lt. J. A. Llompart, Lt. R. O. Huddleston, Lit. D H. 
Baker, Maj. L. E. Briggs, Capt. W. D. Smith, Capt. N. 
Lt. J. F. Carroll: third row: Lt. H. A. Light, Lt. 

Lt. A. B. Colwell, Lt. E. G,. Shower, Col. J. ¢ 
Lt. P. J. Klaseius, Lt. W. L. Emerson, Lt. T. R. Snyder, 
toddey, Lt. FE. P. Webster, Capt. S. L. Goodale, Col. F. H 
Cc. R. Yates, Lt. E. B. Rumble, Lt. H. Barrows, Lt. G. O. 
Capt. C. 


Hager, Jr.. Lt. L. C. Ensminger, Lt. E. W. Eddy, Lt. B. 


Lt. H. R. Couch, Lt. H. E. Smith, Lt. A. E. Ryon, Lt. E. A. 


K. Shedd, Lt. F. A. Hennigan, Lt. V. J. Eaton, Lt. 


tosseau, Capt. R. J. Johnson, Capt. Frank N. Sarber, Lt. C. R. 


H. L. Campbell, Ord. Dept., U. S. A., Capt. W. EB. Sidney, 
Lt. A. W. Teale, Lt. Ralph S. Nagle; second row: Maj. R. S. 
ren Lt. R. C 


Ashworth, Jr., Capt. D. A. Lenk, Capt. B, F. 
Avery, Lt. J. B. Stern, Lt. Chas, Clauss, Lt. C. J. Gibbs, 


4 H. E Melkeen, Lt. W. M. Jahn, Maj. H. F. Martin, Lt. BE. de Castro, 
» Johnson, 


‘apt. W. B. Williams, Lt. Donald Lamb, Lt. Seth Wiard, 


G. B. Jarrett, Maj. C. A. Wendell; fourth row: Lt. B. D. 
Wagner, Maj. W. G. Golden, Lt. R. J. Fee, Lt. Joseph Presa, 
Lt. J. F. Laecchia, Lt. L. A. Lefcort, Lt. R. S. Haggard, Maj 


M. G. Gallimore, Lt. J. B. Hoon, Lt. C. J. Galligher, Capt. 


Stuart; fifth row: Capt. Stanley Dewsnap, Lt. Nathaniel Ely, 
L. M. Wolford, Maj. A. M, Platoff, Lt. E. E. Wilson, Lt. A. H 
Nordstrom, Lt. C. G. Miller, Lt. Richard Kent, Maj. J. D. Murray, Lt. A. J. Schwartz, Capt. J. C. Karnes, Lt. E. I 
Lt. E. M. Byrne, Capt. P. L. Alger, Maj. Harry Hoisington, 


Melton, 


Lt. C. F. Schell; sixth row: Maj. E. R. Moody, Lt. Cc. L. 
. Young, Lt. J. J. Hanaw, Lt. R. J. Carper, Lt. N. E. Sill, 


Gafvert, Lt. A. E, Warren, Lt. C. E. Herrstrom, Lt. V. C 


Pritchett, Lt. Sidney Reed, Jr., Lt. K. V. Castle, Jr. Maj G. A. Voss, Lt. A. G. Glode, 


to make them better officers. While of course the eondi- 


tions under which the trip Was miade are vastly different 


than during an emergeney, nevertheless by netu ily obsery 


ing and learnine how to correct the difficulties that arose 


and having the adviee and counsel of experienced reguial 
Army officers on these diffienlties, they were able to make 
themselves more valuable than they possibly could by the 


correspondence school method. No implication is meant 


that the correspondence courses are not valuable. On the 


contrary, they are most valuable, but they should be aug- 
mented by practical training. 

It would be remiss not to mention our instrnetors Capt. 
William C. Trumbower, Ord. Dept., U. S. A., Commanding 
Officer of the First Ordnance Company, and Cant. Charles 
H. Keck, Ord. Dept., U. S. A., who acted as executive 
officer. They were excellent instructors, very patient and 
had the faenlty of making themselves thoroughly under- 
stood, imparting to us the knowledge and expericnee we 
were after. 

We were also fortunate in having with us Colonel Judson 
Ordnanee and Munitions Officer XII Corps, 4th Army, a 
graduate of Course D, Command and Staff School, Fort 
Leavenworth, Kansas. His lectures on those parts of com 
mand, staff and logistics, pertinent to ordnanee officers and 
his talks on “combat orders” and the “solution of map 
problems” were most instruetive. Colonel Judson while on 
an active duty status during these fourteen days, was 
ordered to active duty without pay at his own request. 
The time he eave and the patience he displayed clearing 


up complicated points deserve our gratitude. 





The officers are unanimous in extending to Colonel Jud 
son and Captains Trumbower and Keck their sincere thanks 
and appreciation. 

Finally it is recommended that all future aetive train 
ing, be along the same lines as our training this year. 
ndoubtedly ordnance officers, particularly maintenance 
company officers, getting this experienee will be better 
fitted to function with the line officers of their respective 
divisions or corps in time of emergency. 

Capt. Cuas. W. KinGspury, Ord. Res., U. S. A., 
Asst. Division Ordnance and 
Munitions Officer, 78th Division. 


The Aberdeen Training Camp, 1927, as Seen by an 
Unseen Observer 
A FOURTEEN-DAY training period for ordnance re- 
serve officers was held at the Aberdeen Proving Ground 
from July 31 to August 13, 1927, with one hundred and 
two officers in attendance. The camp was opened with an 
address by Brig. Gen. C. L’H. Ruggles, Ord. Dept., 
a a 


physical exercises, followed by infantry drill at 7:00; the 


The day began at 5:30 in the morning with 


latter continued until 8:30, and at 9:00 o’elock the in 
struction was divided into basie and advanced courses, all 
actual work being completed at 3:00 P. M. 

The basie course was for those student officers who had 
not previously attended the Aberdeen camp, and it con- 


sisted of a general system of instruction covering practic 


ally all the work done at Aberdeen, this in order that the 
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student might receive a general knowledge of all activities 


at the Proving Ground. The advanced course, taken by 


twenty-three officers, was divided into seven sections com- 
prising mobile artillery, field service, automotive service, 
ballistics, small arms, ammunition, artillery of position and 
railway mounts. 

The day’s schedule was rather strenuous, but time was 
found in the afternoon for tennis, golf and swimming, as 
well as an opportunity to go up in an airplane for those 


who so desired. Ninety-three officers received instructions 
in pistol shooting, and of these five qualified as experts, 
four as sharpshooters, and forty as marksmen, the greater 
majority of the contestants never having handled a pistol 
before. 

Before the close of the camp it was rumored that the 
wireless had picked up a message from the air which was 
supposed to have been sent by a “spy” to an ex-war lord 
residing abroad; the message is alleged to have read: 


To the always most highest und war lord. 
In der air, August 12, 1927. 

I vas flying ofer dis Amerika land in my invisible aero- 
plane, to learn vat dese peoples vould start to do if Your 
Highness started again. I learned some awful lots off dings, 
but ven I crossed Aberdeen, I saw some tings vat neffer 
before in mine whole life I had seen. I saw dem soldiers 
brafe arrive, some in autos und odders in trains, some vat 
walked along mit haughty miens, und odders like dey had 
pains. Dey came in der morning, dey came at noon, und 
odders came in der night, und I felt I must tell my leader 
soon dey vas all spoiling for a fight. It made me laugh 
mine head near off ven by der doctor I saw dese men, for I 
couldn’t describe der shapes off all mit mine bum old foun- 
tain pen. Some der vas mit shoulders straight, shust like 
der giant man, und odders there looked like a vrouw vat is 
sick from cooking “martzepan.”” Some der vas mit stomachs 
on, schust men vat could always cheer, for more to eat, for 
sauerkraut, vashed down mit lager beer. Der doctor sounded 
all der lungs, he made dem skip und jump, he examined all 
der insides too und hunted for der bumps. At last he let 
dem all go free, for he knew vell in his mind, dot der good 
vons vould all go ahead und leave der bums behind. 

From up in der clouds I looked around, und some more 
I looked below, to vatch dese mighty soldiers, und learn 
vat dey didn’t know. On Monday dey all valked around, 
dressed up spick und span, to visit mit each odder und to 
shake each soldier’s hand. Dey thought dot all der days 
vould be mit pleasures made real gay, und so pass along 
some fourteen days und den go draw some pay. But 
heafens, vot a jolt dey got ven der programme vas issued 
out, ven dey saw dot all der fun vas gone und dot visdom 
now vould spout. But before dis visdom dey could drink, 
der body must be taught dot mit gymnastics by der “count” 
der fat must first be fought. So ven der bugles blew der 
‘all, to der drill field dey all vent, where mit counts off 


von, und two, und three, der stiffest joints were bent. 
Dis exercising vas den kept up, und in der hearts dese 


soldiers brafe, felt dot annodder order to bend der legs 
vould send dem to der grafe. Den breakfast came, but who 
could eat dose nicest eggs und ham, ven efery bone in her 
bedy hurt und all von heard vas “dam.” Und breakfast 
ras hardly in der mouth ven dose bugles blew agin, und 
on der field dey vent, like doughboys brafe, it vas an awful 
sin; for ninety minutes dey ran around, wherefer dey vas 
teld, but if dey turned der wrong vay round der teacher 
sure did scold. Dey came back from dot drill field tired, 
und thought dey could sit down, but no, dey had to run at 
double quick, to a lecture off reknown. Dis lecture ofer, 
dey had to go, out in der broiling sun, to see if der iron vas 
still around der long hole in some gun. Und after dis dey 
had some eats, der best ting dot dey knew, so dey settled 
down und made short vork off dot good old kidney stew. 
Den came der hour off blissful rest, ven to a lecture dey 
vent once more, for here dey could close der veary eyes, 
und sleep und sometimes snore. Dis rest vas all too short 
a von, for in der fields dey vonce more went, to see if der 
dust from der aeroplanes hadn’t closed up der cannon’s vent. 
At three o’clock dis vork vas done, und to der barracks dey 


vould march, but der day vas long, der sun was hot, und it 
knocked out all der starch. Der only ting vot den felt good 
vas der six-man shower bath, vot fell on thick und thin 
alike, on der broad und on der lath. Vonce more den all 
dey had to do, vas to go to der eating house, und eat some 
off dot gold-fish stew surrounded mit pickled souse. No 
lectures den dey had at night, so dey didn’t haf to run, 
because all vas finished, dey vas through, der noble day vas 
To bed dey vent, all tired out, but not filled up mit 
knew der day was gone, mit notting 


done, 
sorrow, because dey 
to do till tomorrow. 

“Customs off der Service” came, und likewise it vent, und 
dis lesson in dose soldier brains made an awful ragged dent. 
Und after dis der boss did feel dot dese men sure vas all 
horses, for he galloped dem around der fields, ofer land und 
vater courses; “Inspection Trip off Aberdeen,” dots vat der 
Colonel named it, but dots not vat der soldiers said ven dey 
cussed und surely blamed it. Der sun vas in der heafen 
high, und on der ground it lingered, mit 115 in der shade, 
as der soldier his blisders fingered. Der next vat came vas 
artillery, vot on der seacoast stands, but, by golly, dey 
mofed it all up here und anchored it on der land. Der 
teacher told dese soldiers brafe vot dese guns vas all about, 
but der soldiers couldn’t remember a vord, und for more 
talkings did not shout. Dey turned a crank und pulled a 
string, und dot gun did jump und bound, ven dey stuck a 
shell into its breech und fired von glorious round. As if 
dey hadn’t heard enough off dot artillery on railroad 
mounts, a lecture came right in again und told much more 
by counts. Den someone said dey knew dot all, but anti- 
aircraft guns vas new, so dey told it more to dose soldiers 
brafe util der brains vas all astew. Den came a man vot 
sure could talk, mit his charge und pressure curves, mit 
velocity und odder tings, und how dot gun must swerve. 
He’d hardly done ven annodder chap had to stick in his 
talking jaw, und he told dem vonce, den ofer again, dot 
dot shell vas sure to yaw. “Acceptance Test off Ammuni- 
tion” vas annodder little joke, vot in der soldiers ears dey 
drummed till der ear drums almost broke. Dis vas hardly 
done ven up came a man, der soldiers liked him much, mit 
smokeless powder he did play around, but der powder neffer 
touched. Der fun began ven dese soldiers brafe mit trench 
warfare guns did play, but ven der Stokes forgot to fire, it 
almost lost der day. Der sheli vent in und came right out, 
und on der ground it dropped, und der soldiers brafe, dey 
ran und jumped, und in der grass dey flopped. Und den 
dey played some hide und seek mit dot shell’s old foolish 
fuze, to see why it didn’t bust und fire und all its bullets 
loose. 

Field artillery vas annodder game vot all dese men played 
kiddish, but ven dey sat on der carriage brafe dey looked 
like soldiers Yiddish. Und ven dey came to “Fire Control,” 
und der instruments vot dey use, der soldiers slept, draped 
ofer der chairs, like dey vas filled mit booze. Mit “Service 
Rifles und Machine Guns” dey shot holes out in der air, 
und vasted all dot powder good mitout a thought or eare. 
“Chronographs und Star Gazing,” dot vas a game serene, 
dey played it mit a poker face, you know shust vot I mean; 
dey played it like dey held a pair off two-spots in der hand, 


but mit a face dot made you tink dey held aces off all 
brands. “Bombs und Bombing,’ dot vas fun, und dey 
learned a lot down there, from vords und vords, und den 


filled up all der air. But seared TIT vas 
in dem dam tanks, because it 
made me think off days, now gone, ven we faced dem 
awful Yanks. Dey got in der doors, und sealed me up, 
und den off dey vent like lightning, until my brain got sore, 
und I felt near dead, mit my heartstrings all a’tightning. 
Dey charged der field like your Highness troops were stand- 
ing at attention, und der damage dey’d haf done to dose 
soldiers good, I surely must not mention. So two veeks 
passed und I saw it all, as in der sky I vavered, vhile dose 


more, vot 
ven I saw dem go und get 


some 


soldiers brafe in heat like hell maneuvered much und 
labored. I saw dem all go home vonce more, filled mit 
visdom und much learning, und I advise your Highness 


not for war to wish mit too much yearning; for dose 
soldiers brafe from Aberdeen vould sure be your undoing, 
und make you on your bended knees to dose dam Yanks 
go sueing. 
Mit all respect, I am, respectfully 
Count Johann Heinrich Wilhelm August von 
Liebfraumilch-Johannesberger. 
It is impossible to account for the authenticity of the 


Niersteiner- 
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but if true, it vood account of the 


activities. 


above, gave a very 
various 
The camp was voted a total success, and the thanks of 


M. 
Aberdeen, Major Band- 


every student officer present are due to Lieut. Col. C. 
Wesson, Officer of 
holtz, Major Gaugler, Captain Campbell, and the other 


Commanding 


officers of the instruction staff for their painstaking efforts. 


H. W. 


The camp otf 1927 was the best ever! c. 


Wiggington E. Creed 


Mr. Wiggington E. Creed, a charter member and diree- 
tor of the California Post, Army Ordnance Association, 
died after a short illness at his home in San Francisco, 


August 6, 1927. <A native Californian, Mr. Creed was born 
in Fresno in 1877. 
of 
father, he was admitted to the bar of his native state and 
1902, a Wright 


He was graduated from the University 


California in 1898. Following the footsteps of his 


beeame, in member of the firm of Titus, 
and Creed. 


Mr. 


ness. 


Creed was a firm exponent of industrial prepared- 
Hie was among the first residents of the Pacifie coast 
to the of the 
His interest in the affairs 


region to lend active encouragement work 
San Franciseo Ordnance District. 

of the California Post, A. O. 
In his death the post and the national As- 
the 


minded and publie-spirited 


A., Was an inspiring incentive 
to his fellows. 
counsel and cooperation of a high- 


sociation lose 


gentleman. 


New York and California Posts, A. O. A., Elect Officers 
Al a recent election of officers of the New York Post, 


Army Ordnance Association, Col. James L. Walsh, 
Ord. Res., was chosen to sueceed Gen. Guy E. Tripp, 
former President, who died June 14, 1927. Colonel Walsh 
is Chief of the New York Ordnance District and a Viece- 


President of the MeGraw-Hill Publishing Company. 
Gen. Samuel McRoberts, President, Chatham-Phenix Na- 
tional Bank and Trust Company, was elected Ist Viee- 


President ; 
U. S. 


Lt. Col. William I. Westervelt, Ord. Dept., 
A., Ordnance Officer, 2nd Corps Area, Governors 
N. Y., 2nd Vice-President; Lieut. Col. H. B. 
Machen, Ord. Res., Dept. of Water Supply, City of New 
York, 3rd Vice-President; and Lieut. Col. R. 
R. D. Coombs & Company, 4th Vice-President. 
Ss. 


Island, 


D. Coombs, 
Maj. P. R. 
Faymonville, Ord. Dept., U. A., was elected Secretary 
of the Post and Capt. Chas. H. Keek, Treasurer. 
Members of the Exeeutive Committee are, in addition to 
the officers, Mr. James A. Farrell, Col. Chas. Elliot War- 
C. A. Lieut. Col. E. L. Sherwood, Ord. Res., 
Maj. Earl MeFarland, Ord. Dept., U. S. A., Maj. C. E. 
M. 


At the annual election of officers of the California Post, 


ren, Res., 


Davies, Ord. Res., and J. sovle. 

held in October, the following were elected: Pliny E. Holt, 
Director, Caterpillar Tractor Co., President; Charles N. 
Black, with Ford, Bacon and Davis, Engineers, Viee-Presi- 
dent; Directors: J. D. Grant, President, Columbia Steel Co.; 
Fred Boegle, Jr., Seeretary, California Manufacturers As- 
Col. Ord. Chief, San 
Francisco Ordnance District; Lt. Col. Theodore J. Hoover, 


soe¢iation ; Bruce Cornwall, Res., 


Ord. Res., Dean of Engineering, Stanford University; and 
Samuel Kahn, President, Market Street Railway. 
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Almost every kind and size 
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United States use the Multi- 
graph. That is the strongest 
endorsement of a business 
equipment that can be 
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Time and money 
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Rome bare wires range from kair- 
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Discussion of ‘‘A Standard Method for Measuring 
Small Arms Targets’’ by Capt. F. J. Jervey, Ord. Res., 
U. S. A., in July-August, 1927, issue of Army Ordnance. 


‘T HE standard method for determining mean radius and 

other target measurements as outlined by Captain Jer- 
vey (Army ORDNANCE, July-August, 1927, page 10), is 
subject to appreciable simplification. 
mean radius measurements in connection with accuracy 
tests of small arms or small arms ammunition, is always 
considered to be a tedious task which is worth avoiding 
if possible. Captain Jervey has outlined the history of the 
various methods used in comparing the efficiency of small 
arms ammunition and has reached conclusions which are 
quite sound, but it is possible to simplify the mechanies of 
the method which he proposes. 

Consideration of the tabulation given in Fig. 3, page 13, 
shows immediately that only vertical and horizontal meas- 
urements from any set of base lines, preferably those 
selected, are sufficient to permit the computation of other 
quantities such as horizontal deviation, vertical deviation, 
and radius from center of impact. 

An improved tabulation (see below) has been prepared. 
In order to prepare this tabulation, only twenty measure- 
necessary, whereas Captain Jervey’s  tabu- 
fifty If 
ments could be made easily and quickly this difference in 


ments are 


lation requires measurements. these measure- 


number of measurements required would be of little im- 
the 
requires are made to hundredths and sometimes to thou- 


portance, but measurements which Captain Jervey 
sandths of an inch with the help of only an ordinary seale. 

As a substitute for thirty of Captain Jervey’s measure- 
ments the writer proposes a simple computation which re- 
quires only the ability to add, subtract, divide, and to make 
use of a table of squares or square roots. 

The of of the 
follows: 


The first three columns are the same as Captain Jervey’s. 


details construction tabulation are as 


The determination of 








(4) obtained subtracting each figure in 


column (2) from the mean, 2.57, of column (2). 


Column is by 


Column 
(5) is likewise obtained from column (3) by subtracting 
3) 
(9), the radius, is obtained by 


each figure in column ( from the mean, 2.84, of column 
(3). 


rule that the radius from the center of impact is equal to 


Column use of the 
the square root of the sum of the squares of the horizontal 
and vertical deviations. Columns (6) and (7) are obtained 
by squaring the corresponding figures of columns (4) and 


(5). Column (8) is obtained by adding the correspond- 


ing figures of columns (6) and (7). Column (9) is ob- 
tained by taking the square roots of the corresponding 
figures in column (8). In all cases mean values where 


desired are obtained just as Captain Jervey obtains his 
mean values. 

With the of 
article in which he diseusses the battle of “mean error,” 
the If 
jectiles are at all similar in ballistie characteristies the dif- 


reference to first part Captain Jervey’s 


following brief comment is submitted. two pro- 


ference in the effect of a eross wind at ranges under a thou 
Of eourse the wind effeet on 
the 


sand yards may be neglected. 
the 


vertical measurement, but if the comparative test is fired 


horizontal measurement may be greater than on 


in a proper manner, this difference in effects should be of 
little importance in determining the relative merits of two 
or more types of ammunition. An aceuracy figure which is 


based to a large extent on the effects of accidental varia 


tions in the eross wind is likely to be a poor figure. In an 
analogous test of artillery ammunition practically no con- 
sideration is given to dispersion in deflection, aceuracy in 
ot 
Therefore I conclude that the radius method is 


range being the factor which is considered to be im- 
portance, 
not quite all that it is eracked up to be. 

By determining all of the possible or desirable quantities 
as Captain Jervey suggests, it may be possible to reach 
ultimately some comparative conclusions concerning them. 

Ist Lr. P. Schwartz, Ord. Dept., U. S. A, 


Fort Bragg, N. C. 

















E | 
| MEASUREMENTS | COMPUTATIONS 
| - cet sa lates ae — — 

_ me 4 | —_—_____— —_—_—_— — min’ 
Shot Vertical Horizontal || Vertical | Horizontal VD)? | HD (VD)?4 2 lee 
Hole ws 1] Deviation Deviation | + (HD) Radius 

| 

—_ — — _ | | ' | 
(1) | (2) 3) | 4 (5) 6) 7) (8) (9) 

| 
| 
| 

1 0.00 6.33 2.57 3.49 6.60 | 12.18 18.78 } 4.33 
2 2.18 4.02 0.39 1.18 0.15 1.39 1.54 1.24 
3 5.30 6.47 iH 2.3 | 3.63 7.45 13.18 20.63 4.54 
4 6.84 3.36 4.27 0.52 18.23 0.27 18.50 4.30 
5 3.42 1.92 0.85 0.92 | 0.72 | 0.84 1.56 1.25 
6 2.64 1.08 0.07 1.76 | 0.00 | 3.09 3.09 1.76 
7 1.60 0.60 0.97 2.24 0.94 5.02 5.96 | 2.44 
8 0.64 0.00 1.93 2.84 3.72 8.07 11.79 3.43 
9 1.85 2.10 0.72 0.74 0.52 0.55 1.07 1.03 
10 1.20 2.55 | 1.37 0.29 1.88 0.08 | 1.96 1.40 
25.67 28.43 15.87 17.61 | 5.72 
—EE —— | - — - — — —— 

Mean 
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Battleship Sunk by Bombs Salvaged 
WHAT was onee the battleship Alabama, now merely a 
hulk of twisted steel and gaping holes that is kept 
afloat only by the diligent work of a wrecking crew, lies 
anchored in the private ship channel that leads to the plant 
of the Union Shipbuilding Company at Fairfield. 

“With every rise of the tide the former pride of the 
United States Navy is pulled closer to the company’s dock. 
When it eventually reaches the berth that is being prepared 
for it, the Alabama will be cut, burned and mashed into 


pieces of steel five feet long and eighteen inches wide. 


SUNK BY AIRPLANE Bomess 

“*Battleships come and battleships go,’ R. C. Cowles, 
manager of the Fairfield firm, said yesterday, ‘but steel, 
if it ean be salvaged, goes on forever. The twisted hulk 
of the Alabama, in fragments of course, will be sent to the 
steel mills, remelted and again used.’ 

“The Alabama was sunk by airplane bombs September 
25, 1921, in the Chesapeake Bay, six and one-half miles 
from Tangier Island. The hulk was sold for junk to a 
New York corporation which resold it to the Baltimore 
company. 

“On October 21, 1926, the Fairfield firm sent a wreek- 
ing crew under the direction of G. J. MeViear and Capt. 
Paul F. Cullison, of the company’s tug Arbutus, to raise 
the Alabama and bring it to Baltimore. An examination 
of the hull first was made by two divers, Carl Anderson 
and Nils Kwick. 


Two Ho.Les Mave sy Bomes 

“The divers reported that the vessel had been sunk by 
two holes. One, they said, was seventy-five feet wide and 
extending from twelve feet below the water line, abreast 
of the port engine room, to the keel, and the other forty 
feet wide and extending from two feet above the water line, 
abreast of the after starboard quarter, almost to the keel. 

“According to engineers working for the company, the 
former bomb would have put the port engine out of com- 
mission and the latter blew off the starboard propeller. 
The Alabama was a twin-secrew vessel and the engineers 
said the two bombs that caused the damage would have 
put her engines out of commission immediately and that 
they caused her to sink in a few minutes. 

“In the damage listed by the Navy Department follow- 
ing the bombing experiments no mention was made of 
the explosion that wrecked the port engine room. The 
vessel listed to port when she settled and only the damage 
done by the explosion on the starboard quarter which ap- 
peared above water was mentioned in the department’s 
report. 


Buiast Twists Upper Deck 

“Naval officials said at the time that the Alabama had 
been sunk by a 2,000-pound bomb that made a direct hit 
near the mainmast. The company’s engineers said this 
bomb penetrated the first deck, but was stopped ten feet 
helow when it struck the armor deck and exploded. 

“The upper deck was twisted by the blast and was put 
in such a position that the forward turret would have been 
unable to fire direetly ahead. Mr. Cowles said he believed 
that that explosion would not have affected the engines and 
could not have caused the ship to sink. 
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VERDUR Bronze has a tensile strength 
E and elastic limit equal to low or medi- 
um carbon steel which it may replace to 
engineering advantage and with ultimate 
economy where requirements demand the 
strength ofsteel together with freedom from 
rust and high resistance to corroding gases, 
vapors and liquids. 


The American Brass Company manufac- 
tures Everdur in the form of plates, sheets, 
rods, wire, pipe, hot pressed parts, forging 
blanks and casting ingots. Fabricators are 
prepared to furnish Everdur castings, pipe 
fittings, bolts, nuts, rivets, woven wire, etc. 
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General Offices: Waterbury, Connecticut 
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“Neither of the two bombs that caused the sinking struck 
the Alabama, the company’s engineers said. Each entered 
the water within a few feet of the vessel and exploded sey 
eral feet below the surface. The engineers said the bombs 
undoubtedly were moving on a tangent with the surface of 
the water and were almost directly under the Alabama 


when they exploded. 





IloLes PaTrcHEeD 

“If it were true that the bombs that caused the sinking 
were those that did not strike it rather than the one that 
made a direct hit, the engineers pointed out, the statements 
of Col. William R. Mitchell concerning the vulnerability of 
battleships to airplane attack would be strengthened 
greatly. 

“The wrecking erew under Mr. MeViear patched the 
two holes. In each instance a steel plate had to be buckled 
to the side of the vessel and then the water pumped from 


the inside.”—Baltimore Sun, September 14, 1927. 


Tanks and Motorized Artillery Participate in Cavalry 
Maneuvers 
ineluding 


tanks, 


L, ONG columns of 


motorized and horse artillery, engineers, machine guns, 


troops, cavalry, 


and pack, wagon and motor trains, marched overland from 
four points of the compass, converging on the concentra- 
tion area in the vicinity of Marfa, Texas, where maneuvers 
of the First Cavalry Division began Tuesday, September 
20th, under the supervision of the Division Commander, 
Brig. Gen. Edwin B. Winans, to test the capabilities and 
limitations of motorized transport operation with cavalry 
in the field. 

It is that the 


troops, in their marches to and from the maneuvers, easily 


estimated total mileage covered by all 


exceeded 3,000 miles. These marches constituted a severe 
test of equipment, personnel, and animals. For the mounted 
organizations the 250 to 300 miles on the road brought the 
troops into the area well hardened for the rapid maneuver- 
ing which followed. The march over Texas roads, typical 
of most of those along our Southern border, provided ample 
opportunity to observe the adaptability to rough field usage 
of the 


cavalry earries its cooking outfits, radio, rations, machine 


thirteen different packs by means of which the 
guns, pioneer tools, demolition kits, picket lines, ammuni- 
tion and other equipment. The operation of the eargo 
trucks and technical vehicles of the division, augmented by 
the forty-three trucks of Motor Transport Company No. 49, 
and one Motor Repair Section from Fort Bliss for supply 
purposes, received close attention of observers. 

the Second 


in keeping 


Participation in the exercises of a platoon of 
Tank Company from Fort Sam Houston was 
with the intention of the War Department to experiment 
with tanks in conjunction with cavalry, in an effort to 
develop a fast moving tank suitable for incorporation in 
the armament of a cavalry division. To arrive on the seene 
of maneuvers, the tanks from San Antonio first covered a 
distanee of 425 miles in trueks. Considering the round- 
trip of 850 miles, and the weight of the tanks, six tons, this 
mareh may be considered one of the most remarkable on 
record. On account of the tremendous weight of the truck 
and its tank, small bridges along the route were strength- 
Valuable in- 


formation was deduced as a result of the tank participation, 


ened to provide safe passage of the load. 





























on 








a a 











NovEMBER-DECEMBER, 1927. 





ARMY ORDNANCE 





which portends a future assistance to cavalry in mounted, 
dismounted and in combined mounted and dismounted at- 
tacks. 

Of particular interest was the march of a motorized bat- 
tery (portee) of field artillery from Fort Sill, Oklahoma, 
commanded by Capt. Edward F. Hart, and the part it 
subsequently played in the maneuvers. The transport of 
this battery consists of 3-ton Liberty trucks with trailers. 
For purposes of road marching, the 3-inch gun with its 
caisson is carried on the truck, while the trailer pulled by 
the truck, transports the tractor. Preparatory to going 
into action, gun, caisson, and tractor are unloaded and the 
battery proceeds across country to its destination under 
power of the tractor. The mareh of this command, cover 
ing a distance of 650 miles each way, was rigorous test of 
the matériel. Making from sixty to seventy miles daily, 
over roads sometimes unimproved, the motor equipment 
was taxed to the limit of its endurance. The employment 
of a battery of portee artillery furnished an excellent op- 
portunity for comparison of its capabilities as compared 
to the horse artillery of the Cavalry Division and in a 
country sufficiently difficult to make the conelusions of 
real value. 

Air forees were represented by the Twelfth Observation 
Squadron, commanded by Capt. C. H. Reynolds of Fort 
Sam Houston, Texas, and one photographic section. The 
air force played an important role, especially on missions 
of distant reconnaissance, artillery liaison, and in the at 
tack of ground troops. For this reason, close and de 
pendable communication between ground and air troops 
was of utmost value, and, accordingly, all planes of the 


observation squadron were with radio, 


Fire at Curtis Bay Ordnance Depot, Curtis Bay, Maryland 
ON September 23rd, about seven o'clock in the evening, 

a fire was discovered in a platform pertaining to the 
salvage operations now going on at the Curtis Bay Ord 
nance Depot at Curtis Bay, Maryland, near Baltimore. 
To decrease the amount. of explosives in this depot the 
Ordnance Department had undertaken the work of unload- 
ing a number of shells in storage there. Several hours 
atter the day’s work was completed a fire broke out and 
burned the operating platform where explosives were in 
process of removal from shells. The heat of this fire caused 
the explosion of a small number of 6-inch treneh morta 
shells which were standing on the platform. Probably not 
more than one dozen shells exploded. The tire was at once 
kept under control; there was no spread of fire to any 
adjacent material; the plant at no time was threatened. 
There were no injuries and the property damage con- 
nected with this fire was small. 

The unloading of this ammunition is in line with the 
policy ot the Ordnance Department in removine from 
Curtis Bay all explosive hazard at as early a date as pos 
sible. All black powder, bulk explosives and TNT had been 
removed from the depot. 

Safety measures are always taken to minimize the effect 
of such fires and to conduct the salvage operation at places 
Where the danger of spreading to magazines is remote. 
At the Curtis Bay Depot the salvage operations are eon- 
ducted at several hundred yards distance from any other 


Installation so the danger is especially minimized. 


Lighting Equipment for Airports 
and Airways 
Beacons Field Lights 


Boundary Lights Wire and Cable 
Transformers 
For information address the G-E 
viation Lighting Specialist at 
Schenectady, N. Y., or at your 
G-E Sales Office. 

















STUDEBAKER COMMANDER 


set ten worlds records by 
traveling 5000 miles in less 
than 5000 minutes 


In official tests, checked by the Ameri 
can Automobile Association, a stock model 
Studebaker Big Six enclosed car, estab- 
lished the amazing new record of 5,000 
miles in 4,909 minutes—total elapsed time! 

No automobile in America has ever 
traveled so far, so fast! Convincing proof 
of the brilliant performance of the Com- 
mander and the stamina built into it by 
Studebaker ! 

The American public’s appreciation of 
the Big Six is demonstrated by the fact 
that Big Six sales now exceed the com- 
bined total of all other cars in the world 
of equal or greater rated horsepower. 


The 
Studebaker Corporation 
of America 


SOUTH BEND -_ INDIANA 
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AN ANNIVERSARY can be either a point from which one 
looks backward, or a point from which one looks forward. 
Du Pont regards its 125th Anniversary as a point of de- 
parture, not as a point of arrival. Du Pont believes that its 
scope of usefulness calls for no yardstick of years past to 
measure it, because it is the years to come that will measure 


du Pont’s largest usefulness. 


The policy on which du Pont has grown is a policy by which the cus- 
tomer who does business with du Pont grows. Du Pont wants customers 
with whom to grow: now, always. 


E. 1. DU PONT DE NEMOURS & CO., INc. 


Explostves Department Wilmington, Delaware 
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Julian 
1927. 


Napoleon in Captivity. 
Park. New York: 
$3.00. 


Translated and edited by 


The Century Company. 


“HE English having decided that Napoleon’s place ol 
exile was to be Saint Helena, the European powers by 


treaty of August 2, 1815, were invited to send commis 


sioners there ‘‘to assure themselves of his presence.’’ 


Count Balmain was the Russian Commissioner from 1816 
to 1820. His reports and letters to his vovernment are 
the subjeet matter of this book. 

Although the 


by one who never saw Napoleon, they give an account of 


reports of Count Balmain were written 
contemporary life on the ‘*rock’* probably unexeelled by 
the writings of any of the eyewitnesses who have left a 


The 
ported by the orderly or as heard by those of Napoleon’s 


record. actions and words ot the prisoner as re- 


entourage are recorded and thus a fairly adequate pic 


ture of this important period of the Emperor’s life is 
presented in a direet, often ZOSSIpY, fashion but none-the- 
less in a manner which makes accurate history. 

Julian Park has translated and edited these documents 
His work is said to be the first 


the 


in a most satisfying way. 
Balmain document 


the 


complete English translation of 


which, it is also claimed, is probably last piece of 

Napoleonic souree material that will ever be published. 

We. By Col. Charles A. Lindbergh, A. C. Res., U. S. A. 
New York: G, P. Putnam's Sons. 1927. $2.50. 


BRB. the time Colonel Lindbergh returned to this coun 


it, together with 


trv, the facet of his epoch making flig 
his diffieult 


abroad, had 


dignified bearing in the many situations 


aroused the enthusiastic admiration of the 


entire country. It is not surprising then that this auto- 
biography has been seized upon by thousands in order to 
learn of such a man, his early training, his 
the The 


answer is to be found in this book, which is an interest- 


the origin 


methods of work, and reasons of his suecess. 


ing and modest recital of the author’s early efforts to 
become an aviator; of his training under the Army Air 
Corps; of his work as an air mail pilot; and. finally, the 
preparation and successful completion of his flight to 
Paris. Lindbergh may be ‘‘lucky,’’ but hard work and 
application to a single purpose account for his sueeess. 
The foreword written by Mr. Herrick is a note of high 
appreciation of Lindbergh's 


Lindbergh’s qualities. own 
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account of his life work is supplemented by a deseription 


of the reception accorded him in the various eapitals 


subsequent to his flight. 


Field-Marshal 


Charles Seribner’s 


Soldiers and Statesmen: 
Sir William Robertson. 
1926. 


1914-1918. By 
New York: 
Sons, Two volumes, $12.00. 
‘| HE conduct of modern war by demoeratie governments, 
with the British Government in the World War as the 
principal example, is here critically discussed by the man 
who was Chief of the Imperial General Staff during most 
of that 


while his political superiors gave him this important title 


war. The burden of the author’s essay is that 


they withheld the authority and responsibility theoreti- 
cally and normally associated with that office; the results 
of this policy 
1918. 


are shown by the history of the war before 
Conflict between soldiers and statesmen in the manage 
men of war has always occurred to some extent, but the 
lack of the 


ernment which are here unfolded are almost 


ineflicieney and coordination of British Gov 


unbelievable 
Each minister was in fact conducting his own war, pro 


tected by the vested interests of his department and 


feebly coordinated by various transitory committees in- 


stead of by a strong executive. The author shows plainly 


that there was neither unity of political command, unity 


of plan, nor concentration of forees and that no sub 
stantial sueeess was achieved until these first prineiples 
of war were adhered to, Conditions were even worse 
with the Allies as a whole. Much space is also devoted 


to the question of the demareation between civil and mili- 
tary authority, that is, the hazy border line between policy 
and strategy. 

The conduct of each major campaign is examined in 
detail and is well documented. There is a good index. 
This work is a military and political elassie which may 


be read with interest and great profit. 

Business Cycles—The Problem and Its Setting. 
ley C. Mitchell. New York: 
nomie Researeh. 1927. 


[N the above work, Professor Mitchell brings to bear the 


By Wes- 
National Bureau of Eeo 


same characteristics of careful, painstaking and clear- 
minded seholarship which have already made him an in- 


ternational authority in the field of economies. As the 
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subtitle indieates, the present work is chiefly concerned 
with a review of the principal theories which have been 
put forth to explain business fluetuations and an inquiry, 
from the three points of view of economic theory, statis- 
ties and business reports, of exactly what is or should 
be connoted by the term ‘‘business eyele.’’ A second 
volume on “The Rhythm of Business Activity,” is prom- 
ised shortly. The present work will at once assume an 


authoritative position in the literature of the subject, 


The Dardanelles Expedition. By Capt. W. D. Puleston, 
U.S. Navy. Annapolis: U.S. Naval Institute. 1927, 
2nd Ed. $2.80. 

CAPT. PULESTON has brought up to date in this edi- 

tion his exeellent treatise of the Dardanelles Cam- 
paign. By studying sueh books as have been published 
on the subject he has been able to make this interesting 
volume, which he terms “a condensed study” as nearly 
authoritative as possible. The activities of the land forces 
as well as of the naval forces are clearly indicated in 
the text and in the many illustrations. They are also 
skillfully analyzed. The deductions coneerning the con- 
dition of the Turkish forees agree favorably with the 
facts as indicated in General von Sanders’ Fire Years in 

Turkey, which has recently been published in) Kneli-h by 

the same publishers, 

The author is opposed to nontechnical men, such as 
Churchill, assuming the duties and responsibilities con- 
cerning military and naval affairs which could be best 
handled by men trained for the purpose. Perhaps he 
dislikes Churehill in particular for he stresses his short- 
comings by ending the book with, ‘‘It is doubtful if even 
Great Britain could survive another World War and an- 
other Churehill.*’ The failure of the campaign was 
shared by other blunderers in its exeeution and had no 
errors been committed it is reasonable to conjecture that 
it would have been successful to a certain extent. At 
any rate fate played a major part in this campaign. 

The exploits of the president of Turkey, Mustapha 
Kemal, at Chunuk Bair and elsewhere are among the 
many interesting features of this delightful and authori- 


tative work. 


History of American Foreign Relations. [By Louis M. 
Sears. New York: Thomas Y. Crowell. 1927. $3.50. 
C5 FORGE ELIOT in ‘*Romola’’ remarks that ‘*'To man- 
age men one ought to have a sharp mind in a velvet 
sheath’’—a very apt definition of diplomacy. The sharp 
minds and the velvet (?) sheaths of our American diplo- 
macy are the subjeet of Professor Sears’ historical nar- 
rative. After one finishes this book he must eongratu- 
late the students, past and present—to whom the work 
is dedicated—on their good fortune at having had and 
having so learned and versatile a teacher in this all im- 
portant subject. 

To say that Professor Sears’ book is history in the 
modern manner may seem slightly flippant. The comment 
is not meant for such interpretation. Rather it is intended 
that the author by his keen sense of analysis, his sneeinet 
manner of presentation and his facility of accurate state- 
ment has given us a history that seems well suited to 
the modern taste for, facet though it be, it reads with the 
fascination of fiction. His chapter on ‘‘Great Secretaries 


and Minor Presidents’’ and those on ‘‘The Triumph ot 
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Imperialism ** and ** A New Giant in the World’’ we sug- 
vest as gems of reading in a volume replete with such 
jewels to all who are tired of the laborious histories of 
our diplomacy and whose reading sense demands their 
history served to them tastily garnished and_palitably 


prepared whether the dish be to their liking or not. 


China and Foreign Powers, An Historical Review of Their 
Relations. By Sir Frederick Whyte. London: Oxford 


University Press. 1927. 2s. 6d. 


Tis study was prepared for use at the second confer- 

ence of the Institute of Pacific Relations held at 
Honolulu in July, 1927. lé presents in a clear and ¢on- 
cise manner the British relations with China and should 
be helpful to those interested in the course of events in 
the Far East. The period covered extends from 1793 to 
the present time. Nine appendices are ineluded whieh 
are diplomatie documents and others necessary for a com- 


plete understanding of the questions involved. 


Explosifs, Poudres Gaz De Combat—Lecons Professees A 
La Faculte Des Sciences De Lille. By Paul Paseal. 
Paris: Librairie Seientifique—J. Hermann, 1925. 

[ X his preface Professor Paseal states that the book 1s 
an almost literal reproduction of his lectures at Lille. 

The students of this university are to be congratulated for 

having such instruetion, 

This book of about 300 pages covers: the theory of ex- 
plosive reactions, the manufacture of various types of 
explosives and the history, manufacture and tactical use 
of combat gases. 

While intended primarily for the undergraduate stu- 
dent, there is much of interest to the Ordnanee Officer 
and explosive manufacturer. 

The final section of the book is devoted to a_ brief 
consideration of Lewisite and the closing paragraph, 
quoted herewith, is food for thought: 

‘*There is no doubt that the constituents of Lewisite 


present considerable interest for future wars.’’ 


Editor’s Note: Readers are referred to an excerpt, from this 
volume published in the September-October, 1927, issue of 
ARMY ORDNANCE, pag 103 (Vol. VIII, No. 44). The 
excerpt was translated by Maj. Aiken Simons, C. A. C., Res., 
Wilmington, Del. 


From Bismark to the World War, A History of German 
Foreign Policy, 1870-1914. By Erich Brandenburg. 
Translated by A. E. Adams. London: Oxford Uni- 
versity Press. 1927. $7.00. 

PROFESSOR BRANDENBURG has written and Miss 
Adams has translated the most comprehensive account 

of Germany's foreign poliey during the forty or more 

years preceding the World War which has vet been pub- 
lished. It is a very ereditable work for both of them. 

The author has drawn on the archives of the German 

Foreign Office exhaustively and attempted to point out 

the causes of the World War so far as his sourees of in- 

formation will disclose. At the same time he stresses 
the facet that the soundness by his analyses and eonelu- 

Sions will be demonstrated only by similar airing of the 

diplomatic correspondence of Russia, England and Franee. 
Faulty diplomacy and undesirable characteristics of the 

various actors in this vast drama are indieated without 
bias. The well known German viewpoint prevails, natu- 


rally, and in the final analysis we have the individuals, 
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Electric light and electric power whenever and wher- 
ever needed—that makes the compact, easily transport- 
able Kohler Automatic Electric Plant desirable equip- 
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It can be used to generate electricity for searchlights 
at landing fields or at observation posts; to light head- 
quarters; to operate machinery in repair shops. It is 
valuable in emergencies of all kinds. 

The Kohler Automatic Electric Plant is powerful, 
sturdy, dependable, portable. It starts and stops auto- 
matically. Generates 110-volt current. Has no large 
storage batteries—starting battery only. 


Write for complete information. 
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WESTERN MARKSMAN L. R. 22’s 


With Lubaloy Bullets 


{LUBRICATING ALLOY? 


» Now—WESTERN Marksman .22 Long 
Rifle cartridges with Non- Corrosive 
Priming and Lesmok powder are avail- 
able with bullets that are coated with 
Lubaloy by a new process. The greater 
accuracy, longer barrel life and non-foul- 
ing qualities which have made high 
power Lubaloy Sporting Cartridges so 
popular among riflemen are now avail- 
able to the small bore enthusiast. 





Western Marksman Lubaloy cartridges 
are rapidly gaining in popularity and 
have recently been used in winning a 
number of important matches. 


Brass Mill Division 
Highest quality Brass, Bronze, Phosphor Bronze, 


Nickel Silver: also special alloys for special pur- 
poses, supplied in rolls, sheets, strips, plates, circles. 





Stamped and drawn parts, fabricated from non-fer- 
rous alloys and supplied to other manufacturers. Our 
skilled technical men will gladly help solve your 
problems. 


WESTERN CARTRIDGE COMPANY 
East Alton, IIL, U. S. A. 
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to serve you 


The little brass and bell foundry which R. T. 
Crane launched in Chicago 72 years ago has grown 
into a vast organization, with factory ground-area 
totaling 376 acres and employees numbering 


18,000. 


His resolution to win for his products a reputa- 
tion of unfailing dependability has justified itself 
in the perfect confidence in which Crane mate- 
rials are held in industry, in marine service, in 
the home, wherever valves, fittings, and plumbing 
supplies are used. 


The great Crane organization built on this foun- 
dation has unsurpassed manufacturing facilities, 
tried processes, an unquestioned reputation. It 
is always ready and prepared to serve. 
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Iswolski and Poinearé convicted of oceasioning the war; 
the immediate overt act which initiated the whole affair 
being the Russian mobilization. 

References to sources are given, for the most part, but 
are neglected in the chapters dealing with the Sarajevo 
disaster and later. Ludwig in his Wilhelm Hohenzollern 
finds in what he ealls the Kaiser’s ‘‘marginalia’’ jotted 
down on various documents a different policy than the 
present author discloses and one which the pro-Allies ad- 
herents are more apt to believe. Germany's misdeeds can- 
not be excused under the plea of military necessity. A 


very interesting and valuable history. 


China Yesterday and Today. By Edward Thomas Wil- 
liams. New York: Thomas Y. Crowell & Co. 1927, 
Revised Edition, $4.50. 

‘T HIS is an exceptionally able and well written book 
and worth the careful reading of all who are interested 

in the Far East—past as well as present. Professor 
Williams gives clear and vivid pictures of China from 
her primitive days to the present. One is made to feel 
the charm of the people and their country, their loyalty 
to their beliefs—misguided as some of them seem to us— 
their splendid stoicism, their many superstitions as well 
as their numerous lovable qualities. 

There are several chapters devoted to the religions of 
China, Confucianism, Buddhism and Taoism, which are 
very illuminating in helping one to comprehend the 
character and outlook of her people. 

The present struggles between the people of North and 
South China, with the desire on each side for controlling 
the affairs of state, the tremendous differences between 
them, are better understood after reading this eompre- 
hensive book. Professor Williams shows how these dif- 
ferences arose from the very beginning and how they have 
continued until now, due to different racial ancestors, to 
natural barriers and to lack of internal ecommunieation. 

The author makes one feel there is much that the East 
ean offer the West in art and eulture and much that the 
West can give to the East in practical and _ seientifie 


learning. 


Five Years in Turkey. By Gen. Liman von Sanders. 
Annapolis: The United States Naval Institute, 1927. 
$3.50. 

ENERAL VON SANDERS, Chief of the German 

Military Mission in Turkey from December, 1913, to 
January, 1919, deseribes Turkey’s World War efforts, 
giving particular emphasis to the Dardanelles and Pales- 
tine campaigns. The Kaiser’s desire to eliminate political 
activity from her army was not aceomplished and _ the 
author was continually harassed during critical operations 
by unwarranted political interference and only by ex- 
treme measures was he able to retain sufficient military 
eontrol. 

The already heated controversy concerning the failure 
of the Allies at Gallipoli will gain added impetus from 
this intimate aeeount of the deplorable condition of the 
Turkish lines of communication, equipment, and military 
discipline. Many readers will surmise that Churehill’s 
contentions are correct and that this campaign should 
have been suceessful from the start and certainly later 
when von Sanders was committed to the Palestine cam- 


paign. 
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This book is quite acceptable historically and the in- 
timate pictures of personalities, especially the references 
to the military activities of Mustaphal Kemal Pasha, 
the President of Turkey, add greatly to its charm. 

The English reading public is indebted to Col. Carl 
Reichmann and to the U. S. Naval Institute for making 
this account thus accessable. 


Storm Fighters: True Stories of the Coast Guard. By, 
Jolin D. Whiting. Indianapolis: The Bobbs-Merrill Co. 
1927. $2.00. 

R. WHITING draws a very vivid picture of the 

hazardous duties of the Coast Guard in its eminently 
heroic and = praiseworthy efforts of life-saving. He 
sketches the development of the equipment used and of 
the organization perfected. For the reader who has 
encountered a storm at sea little is needed to start his 
blood coursing through his veins; for him the author is 
not writing, perhaps, but rather for those who have not 
had the misfortune or opportunity to see a broad expanse 
of water in a fury. For them the storm-tossed Coast 

Guard in action is gloriously portrayed. 

The Coast Guard has not enjoyed widespread publicity 
concerning this portion of its activities wherein great 
credit is due so that it is very fortunate that a writer 
with so facile a pen should chant their praises. The book 


is ¢harminely written, instruetive and interesting. 


The Opinions and Reflections of Napoleon. Fidited by 
Lewis Claflin Reed. Boston: The Four Seas Company. 
1926. $5.00. 

WHILE this volume contains little that is new of the 

wriltings and discourses of the great Corsiean, the 
treatment of the subject matter is unusual in that the 
opinions of Napoleon are gathered under categorical head 

ings covering a wide range of subjects. There is also a 

general introduction and a synopsis of the principal 

events of Napoleon's life. 


As a reference book the volume at hand should have 


considerable value. In his rele of painting the lily, the 
editor, by interposing his own academic observations, 
mars an otherwise remarkable treatise. Surely the opin 


ions and reflections of the First Consul eould stand or 
fall on their own merits. In trying to embellish them the 
editor detracts greatly from what is otherwise Napoleon's 


very striking analysis of the world of his day. 


The Great Delusion: A Study of Aircraft in Peace and 
War. By Neon. New York: Lineoln MacVeagh: The 
Dial Press, 1927. $4.00. 

THE author, writing impersonally as Neon, discusses 
the limitations of airplanes and airships and coneludes 

that the many claims advanced by adherents of enlarged 

flying activities for peace and war are greatly overrated. 

The publishers state that the author is a high offieial in 

the British admiralty. He is undoubtedly well posted on 

the British viewpoint and on the particulars of flying 
accomplishments. He points out that the ethies of war- 
fare preclude the gassing and bombing of noncombatants 
by air forces, which must be considered to be just as 
humane as other agencies. He also indieates the economic 
questions which limit commercial aviation and air warfare 
materially. 

While the reader must agree to many of the more or 


less obvious limitations cited it would appear that not 
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sufficient weight is given to the rapid advance in the 

flying art and in airplane design and performance. The 

mission of the flyer commercially in mail transportation 
and in mapmaking in peace and war are signally neglected. 

This book is well written and should develop deep 
thought on this infant industry and science which will 
serve to advance air transportation for its war and peace 
purposes and should be read by those interesied therein, 
It is believed that his book will have served its purpose 
from the author’s standpoint if interest in aviation is 
stimulated and if development for its utilization is directed 
towards those uses for which it is best adapted and in 
those commercial fields which justify its utilization from 
an economic viewpoint. 

Queen Mary of England—A Life and Intimate Study. 
By Kathleen Woodward. New York: George H. 
Doran Company. 1927. $5.00. 

THis book is almost exelusively concerned with the 
life and activities of the present Queen of England 

and touches most meagerly on the many varied personages 
who surrounded her and influenced her character and 
actions. The more critical reader demands more light on 
such contemporaries in a biography of this kind. The 
author presents a character with no faults and with many 
admirable attributes. Queen Mary’s management of the 
royal household and of the many royal residences is por- 
trayed as being efficient and masterly. 

Many of the Queen’s activities center about the welfare 
of the working classes for whom she has done much to 
make their lives more endurable. In r-lieving suffering 
and providing comforts for her more unfortunate sub- 
jeets she exposes the kindly sympathetic side of her 
nature which is ever uppermost. Her war work was, and 
her publie aets are, almost entirely of this nature and if 
she plays any part in England’s political life or foreign 
policies it is not here recorded. 

This book is admirably written and the subject matter 
well treated. However, the Queen is idealized to sueh 
an extent as to raise the question whether a subjeet ean 
write to the best advantage of her sovereign during the 
lifetime of the latter. It is believed that such a book 
ean be written best in retrospection. 

Annie Oakley—Woman at Arms. By Courtney Ryley 
Cooper. New York: Duffield & Company. 1927. $2.50. 

THIs is a biography of Annie Oakley, ‘* Miss Sure- 
shot,’’ who began her career as the first woman in the 

wild west show of Buffalo Bill. The book abounds with 

incidents of interest to the shooting confraternity. Here 
is a sample quotation: ‘‘ Another event which caused the 
breath to move a little faster a generation ago was when 

Annie Oakley, in her buckskin costume and trusty rifle, 

stepped forth, shot at the thin edge of a playing card held 

in her husband’s hand, and sliced it in two. Or knoeked 

a dime from between his thumb and forefinger at thirty 

paces. Or hit a swinging ball as it circled about his head 

at the end of a string. Once, in a contest, with a .22 rifle, 
she fired 1,000 shots at composition balls thrown into the 
air. Out of the thousand she hit 943 times, whieh still 
remains a mark for other women to shoot at, as Will 

Rogers would say.’’ 

Obviously such a volume contains descriptions of many 
interesting happenings in the life of one who, until her 
recent death, was America’s foremost rifle-woman. 
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Patents 





Brief Descriptions of Inventions of Interest to 
Ordnance Engineers 
Compiled by W. N. Roach, Chief, Patent Section, 
Office of the Chief of Ordnance 


Recent patents relating to ammunition inelude: 

Andre Varaud has been granted reissue patent 16,703 
for a clockwork for mechanical fuzes for artillery pro- 
jectiles. The main object of this invention is the provi- 
sion of a evlindrically wound spiral arranged transversely 
of the fuze and preferably perpendicular to the axis of 
rotation with means for supporting the spiral at the 
moment of discharge, together with a balance having 
oscillations of relatively large amplitude. 

Patent No. 1,629,075, for an aerial bomb fuze, has been 
granted to Frederick W. Bold, assignor to Chas. H. Pear- 
son. This invention relates to an improved starting means 
for the timing train, improved means for preventing ae- 
cess of dirt and moisture to the timing mechanism, im- 
proved means for setting the fuze, and an improved safety 
means for preventing accidental detonation. 

Andre Varaud, assignor to Tavannes Wateh Co., S. A. 
of Berne, Switzerland, has been granted patent No. 
1,640,165 for a clockwork-operated mechanical fuze for 
shells and like projectiles. The main object of this in- 
vention is the provision in a mechanical time fuze of a 
driving spring of greater length together with a 
mechanism to permit suflicient revolutions, in setting the 
fuze, to wind the spring thoroughly and to permit the 
spring to unwind, during the travel of the projectile, to 
cause the mechanism to make sufficient revolutions in the 
opposite directions to rotate the member controlling the 
unlocking of the striker. 

George W. Beatty, of the Office of the Chief of Ord- 
nance, has been granted patent No. 1,640,392, for a fuze- 
setting machine. The main object of this invention is the 
yrovision of a fuze-setting machine whieh is normally 
locked against operation until the insertion of a round. 

Patent No. 1,640,892, for a pyrotechnie signal has been 
granted to Harry F. Gammeter. The main object of this 
invention is the provision of a safe and efficient signal 
containing means for automatically igniting the same, 

Patent No. 1,641,939 for a meehanieal fuze for artillery 
projectiles, has been granted to Andre Varaud. The 
main object of this invention is the provision of 
mechanism for permitting several winding turns in setting 
the fuze so as to store up much greater driving force in 
the power spring. 

M. Varaud, assignor to Tavannes Wateh Co., S. A., of 
Berne, Switzerland, also has been granted patent No. 
1,642,520, for another meehanieal fuze for artillery pro- 
jectiles. This invention aims to provide a frame for the 
clockwork mechanism which may be centered accurately 
in the fuze body and firmly held in sueh position. 

Oliver Boden, assignor to Vickers, Ltd., of West- 








WHEELS > 
BUFFALO WIRE WHEELS 


HE mechanical perfection of the 
Buffalo Wire Wheel is the result 
of many years exhaustive tests and 
experiments. It is a finely fin- 
ished product combining Strength 
and Durability with Beauty and 
Distinction and has been adapted 
by such leaders as Lincoln, Cadil- 
lac, Pierce-Arrow, Marmon, La- 
Salle, Buick and many others. 


WIRE WHEEL CORPORATION 
CF AMERICA 


BuFFALo, N. Y. 











G. Elias & Bro. 


(INCORPORATED) 
AIRCRAFT DEPARTMENT 


Buffalo, N. Y. 


Build all kinds of Military and Commercial 
planes to order 
Now offering the following types 
MAIL AND EXPRESS PLANE 
AIRMOBILE (3 PASSENGER) 
5 PASSENGER E-S TWIN ENGINE 
LERHONE 
2 PASSENGER AIR COUPE 
Also Metal and Wooden Parts 
Commercial Metal Work 


G. Elias & Bro. 


(INCORPORATED) 
Aircraft Department 


BUFFALO, N. Y. 
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VICTOR TALKING MACHINE CO 


Ler 15 no 


satisfactory substetute 
jor an 


Orthophonic Victrola 


Once you hear the Orthophonic Victrola, any other 
reproducing instrument seems inadequate by comparison. 
It has that full rich tone combined with resonant depth 
of volume achieved only by exclusive Victor principles 
of reproduction. 

Ask your nearest Victor dealer to play you the latest 
Orthophonic Victor Records on the new Orthophonic 
Victrola. Only then will you appreciate its absolute 
fidelity of performance. It is as if the artist, the orches- 
tra, or the band were right in the room, singing or 
playing to you and your friends. See your dealer—today! 


The ! ; 
ne /ictrola 


CAMDEN, N. J., U 
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The New Construction Product 
THE J & L JUNIOR BEAM 


) 


CRO 

A Rolled Steel Structural Section, not 
formed, fabricated, welded or otherwise 
worked upon after the initial rolling. Its 
proper use will aid in reducing fire losses. 
Its cost is within the reach of all. An ex- 
clusive Jones & Laughlin product. 

For use in the construction of office build- 
ings, schools, hotels, hospitals, theaters, farm 
buildings, garages, apartments and residences. 
Write for 50-page illustrated Bulletin No. 2. 


Jones & Laughlin 


Steel Corporation 


AMERICAN IRON & STEEL WORKS 


Pittsburgh 


A. 














minster, England, has been granted patent No. 1,642,837, 
for a time fuze for projectiles. This invention relates to 
powder train time fuzes having two or more rings and 
aims to provide a closing disk or patch for the vents of 
the lower timing rings which are held in place by a re- 
taining member capable of permitting the disks to be 
blown out by the gases generated on the burning of the 
powder train but held against removal by the action of 
centrifugal force. 

Patent No. 1,643,385 has been granted to Theodore 
Lafitte. for an airplane bomb with a safety device. This 
invention aims to provide a bomb equipped with a wind 
wheel which will not operate until the bomb has assumed 
a substantially vertical position and has attained a_pre- 
determined speed, 

Artillery 

A patent of recent issue which relates to artillery is 
as follows: 

Eugene Schneider, assignor to Schneider et Cie, of 
Paris, France, and to Joseph Louis Routin of the same 
place, has been granted reissue patent No. 16,734, for an 
apparatus for controlling the firing against aerial objec- 
tives. This invention provides means for mechanically 
and electrically recording and compounding ballistie data, 
means connected with the aforesaid means for transmit- 
ting to indicators loeated adjacent the gun, the correet 
data ineluding windage corrections, and means interposed 
hetween the indicators and the training and elevating 
mechanisms of the gun whereby the gun is laid to the 


proper angles of elevation and train. 


Small Arms 

George Tansley, assignor to Colt’s Patent) Fire Arms 
Company, of Hartford, Conn., has been granted patent 
No. 1,638,068, for a magazine safety device for automatic 
pistols. This invention provides means for breaking the 
connection between the trigger and sear when the maga- 
zine is withdrawn so as to render the arm sate even 
though a eartridge has been left in the chamber. 

Cesare Sonecini, assignor to Societe Italiana Ernesto 
Breda, of Milan, Italy, has been granted patent No. 
1,639,277. for a removable barrel mounting for automatic 
firearms. This invention aims to provide means for firmly 
locking the barrel in place or unlocking and removing the 
same without the use of any tools. 

Crawford C. Loomis, assignor to Remington Arms Com- 
pany, Ine., has been granted patent No. 1,638,351, for a 
firearm the main object of which is the provision of a safety 
device which locks the sear against movement. 

Patent No. 1,639,425 has been eranted to Vineenzo 
Capolupo, for an automatic firearm. The main object of 
this invention is the provision of an attachment for an 
automatic pistol whereby the pistol will continue to fire 
as long as the trigger is retained in firing position. 

Maj. Samuel G. Green, Ord. Res... U. S. A., of the 
Office of the Chief of Ordnance, has been granted patent 
No. 1,639,846, for a tripod mount. The main object of 
this invention is the provision of a light yet stable mount 
for high angle fire so constructed and braced that the 
resultant thrust transmitted to the mount will be well 
within the base of the tripod. 

Major Green also has been granted patent No. 1,643,491, 
for a mount for guns the main object of which 1s the 


provision of a novel socket for the gun-earrying standard. 











